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SIR FREDERICK ABEL ON MINE 
ACCIDENTS. 


Sir FREDERICK ABEL'S presidential address at the 
recent meeting of the Society of Arts was very largely 
an explanation and an excuse on behalf of the Royal 
Commission on Accidents in Mines, which was 
appointed in 1879 and has not yet made its report. 
The accusation of dilatoriness has been brought against 
the Commissioners, and Sir Frederick devoted himself 
to its refutation. While not anxious to defend those 
newspapers which from time to time display their 
ignorance of the subjects of which they treat by the 
very nature of the criticisms they take upon themselves 
to make upon scientific men and their work, we may 
yet state our opinion that the impatience and anxiety 
manifested on the part of the public regarding the 
doings of the Commission should not be too readily 
taken as comment of an adverse kind. To the unin- 
structed, it might well appear that a period of six years 
was sufficiently long for a body of able men to pursue 
enquiries and make known its conclusions in a matter 
so apparently simple as the protection of miners from 
danger. The fact that other Royal Commissions have 
invariably reported within a shorter term could not 
fail to influence such in forming the opinion that this 
particular Commission might also have given the result 
of its deliberations to the public ere now; and their 
anxiety to learn what that result really is should be 
looked upon rather as a tribute of faith in and respect 
for those gentlemen whose arduous duties Sir Frederick 
Abel dwelt upon, than as unreasoning complaint and 
condemnation. The information given by the Presi- 
dent of the Society of Arts must, as it seems to us, be 
regarded as a very complete answer to the fancied 
charge of tardiness, and there are very few, we 
imagine, who will persist in cavilling. We are pro- 
mised, more definitely than hitherto, the speedy 
issue of the report of the Commission; and most 
people interested in the question will wait a reason- 
able period before again lifting up their voices, 
The long letter from Mr. Ellis Lever, published by 
the Times a few days ago, may be accounted for by 
the fact that Sir Frederick, Abel’s address contained 
some remarks which seemed to imply that Mr. Lever, 
who has achieved renown and credit for his munificent 
offers for inventions that should lessen the dangers 
which miners have to encounter, had laid down condi- 
tions, when offering his premium of £500 for a miners’ 
safety lamp, with which it was almost impossible to 
comply. Sir Frederick did not actually say that Mr. 
Lever was responsible for those conditions, but the 
inference was clear, and Mr. Lever had good cause of 
complaint, the fact being that the conditions were 


arranged by the Central Board of the Miners’ National 
Union. (Since the foregoing was written Sir Frederick 
Abel has explained that he was under the mistaken 
impression that Mr. Lever was concerned in fixing the 
nature of the conditions, and has expressed regret for 
falling into error.) 

The address before us is interesting for other reasons 
than those touched upon above. According to Sir 
Frederick Abel, the Royal Commission has given 
special attention to the subject of underground illu- 
mination ; 200 different lamps have been tested to 
show their behaviour in explosive atmospheres, and up 
to the time in which he was speaking the Commission 
had continued to receive new lamps with requests that 
they might be included in the trials, this prolongation of 
the experiments being one cause of the delay of which 
we have spoken. The investigation in connection 
with these lamps not only dealt with the question of 
safety, but also included a careful determination of the 
amount of light furnished, as well as an examination 
into the practical merits of the lamps in regard to con- 
struction, weight, and handiness. Collateral experi- 
ments were made upon the relative merits in point of 
safety and efficiency of different illuminating agents 
susceptible of employment in safety lamps. The results 
of these extensive experiments will shortly be in the 
hands of the public; we are told; but Sir Frederick in- 
dicated generally what the nature of the report in this 
respect will be. Having remarked that the Davy, the 
Stephenson, and the Clanny lamps were no longer 
trustworthy, in consequence of the increased velocity 
of the ventilating air currents in mines, he stated that 
the researches of the Commission have led to decisive 
conclusions regarding the defects of the best known 
and most extensively used types of lamps, and the 
degree of safety and other merits of a large variety of 
modifications of them, as well as of new forms of 
lamps, and “they will also enable the Commissioners to 
indicate with confidence several lamps which combine 
a great degree of safety with other important merits, 
and to specify a few among these which, while ranking 
highest in point of safety, and leaving very little to be 
desired in this respect, combine with this first essential 
the important adjuncts of simplicity of construction 
and fair illuminating power.” If the Commissioners 
have, indeed, unearthed the lamps which may be em- 
ployed with the greatest degree of safety, they are to be 
congratulated, and we join with them in hoping that 
the results of their labours in this branch of the inquiry 
“will be accepted with the confidence they merit.” 
Nothing is said as to which are the favoured lamps, 
but a very fair amount of praise is bestowed upon 
the lamp which Mr. Swan exhibited to the members 
of the Mechanical Section of the British Associa- 
tion at Aberdeen. The drawbacks of this and 
other electrical contrivances to meet the case are, 
however, brought into forcible relief, and we doubt if 
the Commissioners have placed eleetricity in the front 
rank as the method of illumination best fulfilling the 
requirements. These drawbacks are, the weight and 
size of the lightest form of battery with which an effi- 
cient light could be maintained for a sufficient length 
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of time, and the fact that the electric light can afford 
no indication of the condition of the atmosphere ina 
mine-working. Sir Frederick Abel points out that, 
although so far as distribution of the light in main 
roads is concerned, no great progress has been made, 
yet there is no reason why glow-lamps, protected after 
the manner in vogue at the Government gunpowder 
works, should not be distributed to considerable 
distances along the main roads, the conducting wires 
being placed in secure positions and effectually pro- 
tected. This, however, could never do away with the 
necessity for a lamp which is self-contained and easily 
portable, and a thoroughly satisfactory electric lamp of 
this kind has not yet been brought forward. 

This question of illumination is perhaps the most 
important in which the employment of electricity 
enters ; but there are other means of using that volatile 
and versatile force in the dark regions underground, 
and Sir Frederick Abel reminded his hearers that their 
late lamented chairman, Sir William Siemens, was 
the pioneer in the introduction of electric hauling 
arrangements for mining work, while electricity has also 
of late commenced to play an important part in signal- 
ling between the surface and underground. Whether 
electricity will ever entirely supersede other methods, 
either of illumination or haulage, we cannot say, but 
we may safely assert that the improvements which are 
continually being made in its various applications will 
render it increasingly difficult to overlook its undoubted 
merits of safety and efficiency, 


ON RADIATION OF HEAT FROM THE SAME 
SURFACE AT DIFFERENT TEMPERATURES. 


WRITING in Nature last week, Mr. J. T. Bottomley 
said : For some time past I have been engaged in ex- 
perimenting on the radiation of heat from the surfaces 
of wires in airand in vacuum, and I have obtained 
results which have been partially communicated in 
papers to the Royal Society (1884) and to the British 
Association at its last two meetings. I am at present 
preparing to publish further determinations of emis- 
sivities in absolute measure. In the meantime, how- 
ever, I have obtained a result of some importance which 
may be of interest to the readers of Nature. 

Stefan has given a law, which is well known, as to 
the dependence on temperature of radiation of heat 
from the same surface—namely, that the radiation is 
in proportion to the fourth power of the absolute tem- 
perature. This law was deduced originally from 
certain experiments of Prof. Tyndall on radiation from 
a heated platinum spiral (Pogg. Ann., Bd. exxiv., 
quoted by Wiillner, “ Exp. Physik,” Bd. iii. 1885.) The 
law has been also considered by other writers, includ- 
ing Christiansen (Ann. der Physik und Chemie, Ba. 
xix. 1883) and they have adduced experiments which 
seemed to them to confirm it. 

The method of experimenting which I employ 
makes it easy to test the truth of such a law, and in 
fact to find the law, and I have accordingly made the 
necessary calculations for the former purpose. 

In my experiments a current of known strength is 
passed through the wire under examination, and the 
increase in the resistance of the wire due to heating by 
the current is determined while the current is passing 
through it. When the temperature of the wire has 
become constant, the heat generated by the current 
(which can be calculated in absolute measure) must be 
equal to that emitted by the surface of the wire plus 
that lost at the ends of the wire by conduction. The 
temperature of the wire at the moment is also ascer- 
tained from its resistance (as was done by Siemens in 
his experiments on resistance of platinum wire at 
different temperatures, Proc. RS., vol xix. p. 443). I 
have recently been experimenting on platinum wires 
ina high vacuum down to about jm. (one twenty- 
millionth of an atmosphere), as was described to the 
British Association at its meeting at Aberdeen. 


The results quoted in Table I. below were obtained 
with a straight platinum wire about half a metre long, 
0:04 cm. in diameter. It was contained in a glass tube 
about 0°6 cm, in internal diameter, and was sealed into 
the tube at the two ends, the exhaustion being made 
by a small side tube. The exhaustion at the time of 
the experiment, as measured by a McLeod gauge, was 
ys m. The temperature of the room during the experi- 
ment was 15° C, 

The following two tables show the results of the ex- 
periment, and also a comparison of these results with 
the increase of emissivity with absolute temperature 
calculated according to Stefan’s supposed law. Four 
cases have been taken which are numbered in the first 
column of each table. For these the current, ©, and 
the resistance of the platinum wire, R, as found by 
experiment, are given in the second and third columns 
of Table I. The energy lost by the wire, C°R, called e 
in Table II., and the estimated temperature Centigrade 
are given in the fourth and fifth columns of Table I. 
The temperature of the surroundings at the time of the 
experiment was 15° C. In the second table, the second, 
third, and fourth columns show the absolute tempera- 
tures of the wire and surroundings, and the energy lost, 
e, or C?R. Column 5 shows the ratios of the energy 
lost in the several cases to that lost in Case 1, taken as 
unity. According to Stefan’s law the heat emitted from 
the wire ought to be given by 

= A(st — 

where § is the absolute temperature of the wire, and T 
that of the surroundings. Hence if §,, T,, denote those 
temperatures in Case No. 1, and if the heat emitted in 
this case be taken as unity, the heat emitted with any 
other temperatures, S and T, would be 

st — 

This ratio, for the temperatures of the several cases, is 
given in the sixth column of Table II. ; and it will be 
seen by comparison with Column 5 of that table that 
the increase of loss of heat with increase of temperature 
does not follow any such exceedingly rapid law. 


TABLE I.—Results of Experiment. 


a) Energy Tempera- | Condition 
Case. | Current, Resistance. | emitted. on 
= 
1 | 1 x 0169) | 1:087 2 
2 |22 x °169| 110 
'¢ Wire per- 
3 6 x 169, 217 | 7812 525* | { ceptibly red 
| _C in the dark 
| | Wire 
4 65 x 2:32 98-06 550 distinctly 
| ( red hot 


- Temperature 525° taken according to Draper’s estimate of 
temperature of a body just visible in the dark. 


TABLE II.—Comparison of Experimental Results with 
Calculation in accordance with Stefan’s Law. 


| 
Case. tare of of emitt Ratio. | Ratio. 
wire. ings. 
e | aug 
(S) (T) (e) a | 
1 298 288 1-087 1 
2 383 a 6°636 61 16 
3 798 78:12 71:9 438°8 
+ 823 90°2 | 499'8 


A comparison between the last two columns shows 
the enormous discrepancy between the results calcu- 
lated from Stefan’s law and those obtained by experi- 
ment. 

I am now waiting for the use of a secondary battery, 
which I expect to have in a very short time, to deter- 
mine the ratio between the energy lost at dull red heat, 
say 550° C., and that lost at bright white heat (1200° C. 
according to Draper), for the case of an incandescent 
lamp. Already, however, we know enough of the 
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behaviour of incandescent lamps—for example, in the 
case of an eight horse-power gas engine, developing 
five horse-power of electric energy, and feeding 50 
sixteen candle-power lamps—to be able to say that it 
does not require ten times as much work to keep the 
lamps at white heat as it does to keep them at dull red 
heat. 


A NEW ELECTRICAL STANDARD FOR 
MEASURING LIGHT. 


THE engraving, reproduced from our transatlantic 
namesake, illustrates a new invention of Mr. Edison’s, 
known as the “Electrical Standard for Measuring 
Light.” The problem of obtaining a steady light, 
of known candle-power, and a uniform current 
from a variable battery, with lamps of varying resis- 
tances, has been one which has long occupied the 
attention of many inventors. In this method of 
measurement the currents from two batteries are so 
balanced by the insertion of a variable resistance that, 


tive pole to the lower resistance wire, and then back 
through the lamp to the negative or zine pole. It will 
be seen that by sliding the runner the resistance may 
be increased or diminished. The circuit of the constant 
battery is from the positive or copper pole through the 
key to the upper resistance wire, through the galvano- 
meter and back to the negative pole. Here, also, the 
resistance may be increased or diminished by adjusting 
the runner. 

There is a section of the resistance wire (the amount 
between the end connecting with the key and the 
runner on the lower resistance wire), through which 
the current from each battery flows ; and although the 
current from the main battery has a circuit indepen- 
dent of the galvanometer, it is in this section of wire 
that both currents are brought into juxtaposition and 
the electromotive force of the main battery compared 
with that of the constant battery. The variation 
is at once noticed on the galvanometer and is easily 
regulated. 

In operating the lamp, the switch in the lamp circuit 
is first turned on, then the key is pressed, which brings 
the current of the standard battery into opposition with 
the current of the main battery, through the galvano- 


if a galvanometer is inserted in the circuit, no traces of 
a current can be perceived. The arrangement as shown 
in the cut consists of a standard constant battery, a 
galvanometer, a key, a rheostat or resistance wire made 
in two sections, two adjustable runners which connect 
the main and constant batteries with the lamp and 
galvanometer, and a switch, all fixed on a base sup- 
ported by a metallic tripod. There are four binding 
posts, which, being placed behind the constant battery, 
are not shown in the engraving. To two of these bind- 
ing posts are connected the wires leading from the 
main battery, and to the other two are attached the 
ends of a flexible wire leading to an incandescent 
lamp, which may be placed in a photometer. The 
main battery, which may be a Fuller or other battery, 
is used for lighting the lamp. The galvanometer is in 
circuit with both the main and constant battery. In 
the td circuit is a switch for turning the current on 
or off. 

There are two sections of German silver wire placed 
round the edge of the base, the lower section lying 
upon a millimetre scale, to any point at which the 
runner may be adjusted, according to the number indi- 
cated on the ticket accompanying each lamp. The 
circuit of the main battery is from the carbon or posi- 


meter. If the electromotive force of the main battery 
is too weak, the needle of the galvanometer will be 
sent to the right of zero a few degrees by the constant 
battery, but such movement is at once overcome by 
diminishing the resistance in the main circuit through 
the sliding of the runner on the lower wire toward the 
left. As quickly as the resistance is cut out by this 
movement, so is the needle of the galvanometer forced 
back to the left until it reaches the zero point; then 
the batteries are exactly balanced, and the light 
obtained is equal to that of a standard candle ; at this 
zero reading we have also a constant number of volts of 
electromotive force. So delicate is the balance that the 
resistance of a quarter of an inch of the resistance wire 
can be read on the galvanometer. 

The electrical standard of light thus obtained is very 
constant and reliable. The galvanometer employed is 
of the ordinary pattern, having an estimated resistance 
of about 500 ohms. This instrument has been for some 
time in use by the Society of Amateur Photographers 
of New York, and has given the highest satisfaction for 
accuracy and efficiency. In addition to its application 
to photography, the light may be used for many other 
purposes, such as comparative photometric tests with 
other kinds of illuminants. 
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ON THE THEORY OF THE ELECTRO- 
MAGNETIC TELEPHONE RECEIVER, 


By M. E. MERCADIER. 


I HAVE recently given* a series of experiments 
which have led me to a theory of the telephonic 
transmitter ; a few words will suffice to explain that of 
the recipient. 

This theory has given rise, in the first years follow- 
ing the invention of the telephone, to a considerable 
number of researches, the main results of which may 
be summed up in the two following points :— 

1, All the parts of a telephonic receiver, the core, the 
helix, the plate, &c., vibrate simultaneously (Boudet, 
Laborde, A. Bréguet, Ader, Du Moncel). 

But it is incontestable that by far the most energetic 
effects are those of the plate. The vibrations of the 
core and the helix have been placed beyond doubt only 
by employing very powerful transmission currents or 
special and greatly simplified arrangements of the 
recipient (Ader, Du Moncel, &c.). 

2. We may employ in the recipients, plates or 
diaphragms of any thickness up to 0°15 metre (G. Bell, 
A. Breguet). 

It appears from the first point that the diaphragm is 
not more indispensable in the recipient than in the 
transmitter, as I have formerly shown. From the 
second point it follows that there are in a recipient 
other effects beside those which may result from 
the transverse vibrations corresponding to the fun- 
damental sound and the harmonics of the dia- 
phragm. 

Therefore Du Moncel, founding a theory upon these 
two categories of facts, maintained that the effects of 
the telephone were mainly due to the molecular 
vibrations of the core of the electromagnet (analogous 
to those which have been studied by Page, De la Rivé, 
Wertheim, Reis, &c.), superexcited and strengthened 
by the iron diaphragm acting as an armature. 

This theory has certainly a basis of truth, but it is 
incomplete in as far as the molecular vibrations of the 
core are only a very feeble and incidental accessory 
phenomenon. 

In any case I believe that the theory of the telephonic 
recipient may be presented very simply in afew words, 
by referring to the facts which have served as a basis 
for the theory of the transmitter, and which result 
from studies made upon telephones of ordinary 
forms. 

It is sufficient to remark that the transmitting tele- 
phone with iron filings, previously described is re- 
versible and may serve as a recipient (of little 
intensity, it is true, but here the nature of the pheno- 
mena and not their intensity is in question). Hence 
it results that in recipients as well as in transmitters 
the rigidity of the iron is nowise necessary for tele- 
phonic effects, such as the production of continuous 
series of sounds, successive or simultaneous, and of 
articulate speech. 

The diaphragm serves only to augment the intensity 
of these effects, as in the transmitter, by concentrating 
the lines of force of the field and by presenting a 
greater surface to the air, the necessary medium of 
sound. When it (the diaphragm) is thick the internal 
movements by which it is animated, in consequence of 
the variations of the field, and which are transmitted to 
the surrounding air and to the ear are simply move- 
ments of resonance. When it is very thin the particu- 
lar movements resulting from its geometrical form and 
its structure may be superadded to the former, because 
it may happen that the corresponding sounds remain 
within the ordinary limits of pitch of the human 
voice (from wf, to wt,); but then, also, as the har- 
monics of the voice do not coincide with the proper 
sounds of the diaphragm, the intensity of the effects is 
obtained at the expense of a good reproduction of the 
timbre. This is certainly one of the causes of the nasal 


* See Exvecrrica, Review for November 14th. 


tone of the majority of telephones with very slender 
diaphragms ; in decreasing their thickness we lose in 
quality what we gain in intensity. 

But even in this latter point there is a maximum for 
recipients, as I have indicated, for the transmitters with 
iron filings. For a magnetic field of given intensity 
there is, if all other things are equal, a thickness of 
diaphragm which gives a maximum telephonic effect. 
This result, which is analogous to those produced in 
other electromagnetic phenomena may explain the 
failure of many attempts, made somewhat at random, 
the intensity of telephonic effects.—Comples 

endus, 


ELECTRIC LOCOMOTION. 
By A, RECKENZAUN, 


Vv, 


The Raffard balance, of which detailed drawings are 
given, is capable of measuring upwards of 10 H.P. 
Fig. 5 gives the side elevation, fig. 6 the end elevation, 
and fig. 7 details in section. 

This dynamometer consists, essentially, of three 
pulleys, threaded upon a shaft, s; the centre pulley 
is keyed to the shaft, and the two outer pulleys are 
loose. There are three straps of cotton, 0, R and o!, 
which are united to a stirrup, N, at the cross-piece. 
The weight, », hangs on the wide strap, R, fastened at 
7, to the cross-piece of the stirrup ; this strap takes the 
upper half of the circumference of the fast pulley ; the 
two narrower straps, 0 and 0!, are fixed to the same 
cross-piece, but they take the lower half of the circum- 
ferences of the loose pulleys, reaching up to the 
gudgeon of the beam, B. This beam is supported in 
the middle by a knife-edged steel centre gudgeon 
resting in a bearing supported by an upright post, or, 
as in other designs made by the author, a couple of 
light cast iron A-frames. From the outer end of the 
beam is suspended the weight, Pp. All these parts 
must be thoroughly well balanced when the weights 
are removed ; then the stirrup, N, as well as the beam, 
B, assumes and maintains the horizontal position. The 
brake pulleys dip into a trough containing soapy 
water, and a hood of zine or other material is placed 
over the tops, so as to keep the water, which is carried 
up by the pulleys, from splashing in every direction. 
By keeping the water level in the trough constant, the 
coefficient of friction remains constant. The shaft, s, 
is provided with a universal joint, to which the motor 
spindle is attached in a line with it. 

This balance is used and manipulated in the same 
manner as that of Prof. Jenkin, previously described, and 
the same formula applies for calculating the H.P. The 
advantages of the Raffard brake are : that it requires 
little skill to handle it; the pressure is adjusted by 
merely adding or taking away weights, thereby obtain- 
ing the requisite speeds; no attention need be paid 
to the lubrication of the band, and there is little diffi- 
culty in maintaining the horizontal position of the 
beam. On the other hand, there is the disadvantage of 
having to set the motor shaft approximately in a line 
with the brake shaft, and there are several bearings 
introducing friction (however small), which cannot 
readily be allowed for in the final results; these 
bearings must be thoroughly well lubricated, they 
have to be constructed of the best materials, and great 
care has to be exercised in producing them. There 
are no less than six parts where friction at a high 
velocity is introduced, viz., two outer bearings support- 
ing the shaft, s, two loose pulleys, and the bearings of 
the stirrup ; but they are fairly well balanced, there- 
fore with a careful design, nice workmanship, and good 
lubrication this internal fault can be reduced to a very 
small fraction of the whole power applied or absorbed. 
It is well, in designing a dynamometer, to make the cir- 
cumference of the pulley of dimensions most convenient 
for calculation ; the pulleys on the brake represented 
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on this drawing are one metre in circumference, so 
that it will only be necessary to multiply the number 
of revolutions by the difference of the weights, in kilo- 
grammes, in order to obtain the work absorbed in kilo- 
grammetres per minute. 

The brake devised by Profs. Ayrton and Perry con- 
sists of a grooved wheel, over which a cord is laid 
carrying weights on both ends; the cord is made of 
two pieces of unequal thickness. The thick part 
carries the small weight on the descending side of the 
wheel, and the thin part of the cord carries the larger 
weight on the ascending side. It is claimed that such 
a dynamometer is compensating without adjustment 
for changes in the coefficient of friction, so that the 
motor can run at different speeds with a constant load. 


Tests with a Series-wound Motor. 
Before proceeding with the brake experiments we 


rately all round the armature. In the case of Gramme 
armatures, the cores of which are supported on the 
spindle through wooden hubs, it is difficult to find out 
which of the coils is faulty, unless there is actual con- 
tact between the iron core and the copper wires, in 
which case the points of leakage can be ascertained by 
measuring the copper resistance between adjacent 
coils ; or one coil may have to be completely removed 
and the circuit made with the bare iron core. 

The next step is to measure the conductivity resis- 
tance of the motor circuit. The motor before us has a 
resistance of ‘82 ohms between the terminals, of which 
there is ‘4 in the magnet coils when joined in series, 
and ‘42 between diametrically opposite segments of the 
armature, with the commutator joined to the ends of 
all the coils. The insulation resistance is one negohm 
in the worst place; the sectional area of the copper 
wire is such that a current of 28-5 ampéres can be used 


Fig. 5. 


test the machine for insulation by means of a Wheat- 
stone bridge and reflecting galvanometer, for it would 
be folly to try the power of the motor without first 
knowing the degree of insulation between the coils 
themselves and also the insulation between the coils 
and the frame work, iron cores or shaft, because when 
the insulation is defective all our experiments are 
valueless. This insulation resistance should not be less 
than 2,000 ohms per volt, that is to say, the E.M.F. to 
be employed in working the machine multiplied by 
2,000 should represent the minimum insulation re- 
sistance in ohms. If the motor has been standing for 
a considerable time in a moist atmosphere then it will 
be almost impossible to obtain that degree of insulation 
resistance, and under such circumstances the coils 
should be thoroughly dried in a warm place. It is 
well to test the insulation of the different parts sepa- 
rately by making a circuit between one end of a field- 
magnet coil and its iron core, and when all the magnet 
coils are found to be well insulated, then to make tests 
between the armature coils and its iron core, and 
between the commutator and the shaft of the motor. 
If there is a fault in the armature insulation it becomes 
necessary in order to localise such fault, to disconnect 
the commutator and then test the adjacent coils sepa- 


Fig. 6. 


without seriously heating the coils. Our object is to 
ascertain the conditions of maximum efficiency at a 
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reasonable speed, which is not to exceed 1,000 revolu- 
tions per minute, 
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The instruments at our disposal are an ordinary 
Prony brake, witha lever 19:1 inches long, which gives 
a circumference of 10 feet ; one ammeter and one volt- 
meter on a table some distance from the platform, upon 
which the motor is fixed ; a switch for each instru- 
ment, and a speed counter. The source of energy is in 
this case a secondary battery. Everything being cor- 
rectly arranged, we proceed to measure the E.M.F. on 
open circuit ; that is to say, when the motor is at rest 
and the ammeter switch “open.” The brake man 
places, say, 6 lbs. at the end of the lever, gives the 
signal for starting and speedily adjusts the nuts of the 
brake blocks, and immediately on the brake being well 
balanced, he signals for the other attendant to read the 
deflections on the instruments, whilst one man takes 
the speed at the far end of the motor shaft; the one 
who holds the speed counter gives the signal to “ stop.” 
The readings came out as follows: E.M.F. with open 
circuit, 70°3 volts ; ranning E.M.F., 63:2 ; current, 21°5 
ampéres ; speed, 709 revolutions per minute. Without 
altering the number of cells in circuit, he makes 
another test by placing, say, 9 lbs. on the brake lever, 
and the measurements come out thus: Closed volts 
again 70°3 ; open volts, 61°5 ; current, 28°4; and speed, 
525. The power and speed come out too low, there- 
fore the electromotive force (number of cells) has to be 
increased, the tests repeated and tabulated. A sample 
of a table, with the results from experiments made by 
the author, is appended. 


E.M.F. 
Revs. | Current CE Brake |__ Brake H.P. 
minute. ampbres, | 736 HAP. | Electrical H.P, 
Open. | 
525 28'4 | 615 2°37 9 1°43 63 
709 215 63°2 1:84 6 1:29 
1036 14 ” 64 1:22 3 93 “76 
630 35'1 | 75'S 36 12 2°29 
780 28 ” 77 | 2°93 9 2°13 72 
1012 20°8 ” 80 | 2°26 6 1°84 8 
765 35°7 | 116-4 91 4°28 12 2°78 
950 28°5 93°8 363 «9 2°59 | ‘714 
1231 | 216 | ,, 96-1 | 283 | 6 | 223 | 
| | 


From this table we learn that the greatest efficiency 
was obtained when the motor consumed 20°8 ampéres 
with 80 volts; the maximum power with a safe current 
of 285 ampéres was 2°59 H.P. on the brake, at 93°5 
volts and 950 revolutions ; and by working the machine 
beyond its normal current 2°78 H.P. can be got out of 
it, and no doubt more with a higher E.M.F. than 116-4 
open volts. 


SOME ELECTRIC LIGHT TESTS.* 


THE following tests were made with a view to deter- 
mining the actual economy of the two electric light 
plants examined. These two plants are both located in 
the city of Ann Arbor, supplying light to the business 
portion of the city. The tests were made during the 
months of May and June, 1885, and are as nearly alike 
in the two cases as circumstances would permit. 

The electric current was usually measured by a 
dynamometer of the Siemens pattern constructed by 
the writer. To determine the constant of the instrument 
a galvanometer was first standardised by silver and water 
voltameters so placed that the one served as a check 
on the other. The dynamometer was then placed in 
circuit with the galvanometer, the latter being shunted 
and the two compared. The dynamometer was also 
compared directly with an ampéremeter constructed by 


_ * Abstract of a thesis in the department of Mechanical Engineer- 
ing, University of Michigan, read also before Section D of the 
American Association for the Advancement of Science, August 28, 
1885, by Frank C. Wagner, 


Messrs. Deprez and Carpentier of Paris. The mean of 
the two determinations was taken as the constant of 
the instrument. In one test, where it was necessary to 
measure two currents at the same time the ampere- 
meter was used for the less important measurement. 

To measure the electromotive force, the high resist- 
ance coil of a Bradley galvanometer was used in circuit 
with an external resistance of 22,600 ohms. To deter- 
mine the constant of the Bradley at the time and place 
of making the observations, the following method was 
used. A single fluid bichromate battery cell was taken 
along, and, at intervais during the progress of the test, 
the deflections produced by it with certain known 
resistances in circuit were noted. The instruments 
were then taken to the physical laboratory of the 
University and the deflections through the same resist- 
ances with the same cell wereagain noted. The inverse 
ratio of the tangents of the deflections in the two cases 
gives the ratios of the constants. At the same time the 
absolute value of the constant was determined by 
means of a freshly set up Daniell of known electro- 
motive force. 

The resistances were measured by the Wheatstone 
bridge method. 


THE EDISON ELECTRIC LIGHT PLANT. 


The dynamo was a 200-light Edison machine belted 
directly to the driving pulley of the engine. There 
were 165 lamps on the circuit, which were turned off 
and on at the convenience of the consumers. The cur- 
rent was divided between two main circuits; one, 
formed by a single 00 wire, supplying the lights which 
were nearest to the station ; the other, formed by two 
00 wires, supplying the more remote lights. 

After a number of trials tv determine the method to 
ke employed, and to discover and eliminate sources of 
error, the final electrical test was made on the evening 
of June 17th. A coil of 00 copper wire containing 
about 195 feet was spread out on the floor so that the 
successive spires did not touch one another. The ends 
of the coil were connected to the binding posts of the 
dynamo between which the switch is situated, so that 
when the switch was out the current passed through 
this coil. Near the ends of the coil were soldered two 
leads which ran to the terminals of the Siemens dyna- 
mometer. Thus the coil of 00 wire formed a shunt for 
the dynamometer enabling it to be reversed or cut out 
by means of a commutator without affecting the main 
circuit. The resistance of the dynamometer, commu- 
tator, and connecting wires, connected up as when in 
use, was determined accurately by the Wheatstone 
bridge method. The distance between the leads along 
the coil was found, and the resistance of this portion 
of the wire computed. Knowing these two resistances 
the value of the shunt is easily found. The variation 
of the contact resistance of the commutator was the 
chief source of error here. The greatest observed 
variation from the mean in any double throw of the 
commutator would produce a variation of five per 
cent. in the shunt multiplier. Hence single observa- 
tions are not to be relied upon. For the measurement 
of the electromotive force connections were made with 
the line wires just where they left the dynamo. The 
connecting wires were led off into another room at a 
distance of about 40 feet from the dynamo, where all 
the observations for the measurement of electromotive 
force were made. Readings of the dynamometer 
and galvanometer were taken every 15 minutes, as 
were also the steam pressure, number of revolutions 
and indicator cards. The following are the averages 
for the evening :— 


Duration of trial ove hours. 
Steam pressure  40°3 Ibs. 
Number of revolutions of engine ... 210°6 
Number of revolutions of dynamo... 1095 
Total current ... one 90°77 ampéres. 
Current in electro-magnets ... 2:31 
Electromotive force at terminal of 

dynamo ... 95°93 volts. 


Total electromotive force 


or 
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Net horse-power one ons 1452 
Electrical horse-power in external 
circuit... oe oe 
Electrical horse-power in dynamo... “95 


Total electrical horse-power... -» 1237 
Electrical efficiency of dynamo ... 84°21 percent. 


Commercial efficiency of dynamo 78°42 
Ratio of commercial to electrical 

(To be continued.) 


ELIESON’S ELECTRIC TRAM LOCOMOTIVE. 


ALMOST every available source of power has at one 
time or another been experimentally at least pressed 
into the tramcar service. The object in view has been, 
of course, the substitution of mechanical for horse pro- 
pulsion. The latter means of locomotion, except for 
ordinary work, is far from economical ; the cost of the 
fuel employed to produce the motive power, namely, 
corn and hay, being high, whilst the rate of depreciation 
through wear and tear is excessive ; the balance sheets of 
the tramway companies show indeed that the amount 
which has to be wiped off each year on this account is 
something almost alarming. Where steam power has 
succeeded in displacing horse propulsion the result has 
been, we believe, eminently satisfactory from a finan- 
cial point of view, and, except in a few cases, the 
abandonment of horses is probably merely a matter of 
time. The advocates of electric propulsion are rapidly 
pushing themselves to the front, and their arguments 


Fie. 1—E.ervation or_Moror anp GEARING. 


in favour of the general principle are certainly plausible 
and worthy of consideration. For immediate adapta- 
tion to existing circumstances, electric propulsion by 
means of accumulators and motors offers the readiest 
and most likely means of success. Mr. Elieson’s 
system, which is being worked by the Electric Locomo- 
tion and Power Company, is on this principle, and is 
undoubtedly a promising one. The novelty in the 
apparatus consists in the arrangement of the gearing 
by which the motor can be driven at a very high velo- 
city, and thus work under favourable conditions for 
economy. It might appear at first sight that this result 
is not such a one as would call for much ingenuity, or 
would involve any difficulties worth calling such. 
This would be the case if the space, and arrangement 
of the space, available for the mechanism were not 
limited ; but in the case of a tramcar or tram locomotive 
it actually is very limited, and it is in the disposition 
of the various parts so as to effect the particular object 
in view that, as we have stated, the novelty of the 
system consists, although it is not very apparent that 
this is a better method than the employment of a 
slower speed of armature with less intermediate 
gearing. 


The motor, the electrical portions of which, we 
understand, are not subject to patent rights, is 
fixed about a vertical spindle, which at its lower 
extremity works in a bearing (not shown in the 
fig.), and has attached to it a mitre wheel. Two 
other mitre wheels connected to the axle of one set 
of the car wheels can slide along this axle, and 
turn with it; by means of a clutch one or other of 
these mitre wheels can be geared to the main mitre 
wheel, so that while the latter rotates always in one 


UJ 


| 
= 
\ - 
\\ 
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direction, the motion of the tram wheels can be caused 
to be in one direction or the other, as required. The 
upper end of the spindle to which the motor is fixed 
also works in a bearing. The armature axle (which is 


3.—Locomorive Car. 


at right angles to the vertical spindle) is prolonged, and 
has a small spur wheel at its extremity ; this end of 
the axle works in a bearing at the extremity of a strong- 
arm, which is fixed to and is at right angles to the 
vertical spindle. The latter bearing keeps the small 
spur wheel in gearing with a circular rack (two are 
shown in the fig., but in practice only one is employed), 
and prevents it from riding over the latter. When the 
armature of the motor rotates, the movement of the 
small spur wheel on the circular rack obviously 
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imparts a circular movement to the motor itself as a 
whole and to the spindle to which the latter is fixed, 
and as the latter is in gearing with the mitre wheels 
just referred to, the car wheels are caused to revolve. 
The motor is fitted with collecting brushes, travelling 
on two fixed circular rings of copper, as shown in the 
drawing. 

The locomotive at present constructed, which con- 
tains a motor of the description referred to, weighs 
nearly five tons; the power is supplied from fifty 
Electric Power Storage accumulators. 

As far as can be judged, the whole arrangement is 
well designed for the intended purpose, and works capi- 
tally (with an empty car behind), considering that only 
one locomotive has up to the present been constructed. 
A certain amount of vibration is noticeable from the 
gearing, but probably nearly the whole of this would 
be got rid of if the circular rack were provided with 
hornbeam teeth, instead of being, as at present, of 
metal. We understand it is the inventor’s intention to 
effect this alteration in future engines. 

Although Mr. Elieson’s system has been applied to a 
locomotive in the first instance, inasmuch as the North 
Metropolitan Tramway Company (at whose depdt at 
Stratford the engine is now being experimentally used) 
does not contemplate altering its rolling stock, yet the 


system can if necessary (and this plan must eventually. 


be resorted to) be fitted to the tramcars themselves, the 
accumulators being placed under the seats; such an 
arrangement, of course, avoids the extra weight of the 
locomotive car, a point of some importance. In the 
locomotive at present constructed the accumulators will 
hold a sufficient charge for a six hours’ run, 

We cannot, as some of our contemporaries have 
done, go into paroxysms of enthusiasm over Mr. 
Elieson’s apparatus and compare its principle with that 
of the lever, thereby leading readers to believe that 
by the application of a given power at one end we 
obtain a much increased effect at the other. There is, 
however, every reason to think that the apparatus 
will do its duty efficiently, notwithstanding that it 
appears to us that a great loss must necessarily occur 
between the initial energy of the accumulators and the 
actual horse-power required to propel the cars at a 
given rate or over a certain grade. We should like to 


know what current is being used when the locomotive ° 


draws a passenger car full of people on a level road and 
again when ascending an incline of, say, 1 in 40, 
As for the gearing, we imagine we should be quite 
within bounds in saying that it absorbs at least 
20 per cent. in friction even when well lubricated 
and perfectly fitting. Be this as it may, the economy 
of the system can be partially judged from the fact that 
the cost of coal for working the engine for charging 
the accumulators is stated to be about £3 per week as 
against £25 for forage for the horses required to do the 
same amount of work. Of course the prime cost of the 
locomotive must be set off against the prime cost of the 
live stock in making any estimate complete, but 
taking this and all other items into consideration a 
considerable economy may reasonably be anticipated 
by the adoption of the electric system. Asa matter of 
fact, we understand that the Electric Locomotive and 
Power Company is prepared to run the cars of the 
North Metropolitan Tramway at somewhat less per 
horse-power hour than it now costs for horse flesh, 
and we wish the inventor and the company every 
success in their operations ; a success which we feel 
assured will by energy and perseverance be theirs when 
backed up by faith in the ultimateadoption of electrical 
power for tramecar propulsion generally. 


PRIMARY AND SECONDARY BATTERIES. 


M. HOsPITALIER has kindly forwarded to us an ad- 
vanced proof of the following article, which will 
appear in JL’Electricien simultaneously with the 
REVIEW. 

“A curious question has just called forth some inte- 


resting correspondence in our esteemed London con- 
temporary, THE ELECTRICAL REVIEW, between Mr. 
W. Kingsland and Mr. Desmond G. FitzGerald. The 
question was to establish a rigorous and accurate defi- 
nition which would allow of establishing a clear 
distinction, in each case, between a primary and a 
secondary battery. 

“This distinction had become difficult in certain 
patented elements composed, in principle, of immov- 
able plates of reduced lead and peroxide of lead. 
The discharge of these elements is effected, as usual, 
by placing them in suitable troughs containing a 
solution of sulphuric acid. After discharging, the 
peroxidised and reduced plates are raised up out of 
the troughs, removed to the factories where they are 
reformed electrolytically in a special bath, withdrawn 
from the bath, brought back and replaced in the 
original trough previously replenished with the quan- 
tity of sulphuric acid lost in the preceding discharge, 
and the cycle of operations described is repeated 
indefinitely. 

“ Without discussing here the degree of practicability 
of the system, what name should be given to elements 
working in the conditions just defined ? 

“To settle the question Mr. Desmond G. FitzGerald 
proposes from a practical point of view, the adoption 
of the following definition :— 

“* A secondary battery is one in which the elements, 
after being discharged, may be restored to their origi- 
nal active condition by the action of a current of 
electricity, without any manipulation of either of the 
elements, any addition to the electrolyte, or the sub- 
stitution of one electrolyte for another.’ 

“ Consequently, every battery not agreeing with this 
definition would be a primary battery. 

“It result sfrom this that the distinction between a 
primary and a secondary battery rests solely in the 
mode of employment, and that the elements which we 
have just mentioned would be, according to circum- 
stances, primary or secondary. 

“ We would prefer another appellation which would 
not depend on the mode of employment, and which 
could be applied without any confusion to the appa- 
ratus which form the object of the discussion—that of 
reversible battery. 

“We call a reversible battery every battery capable of 
being regenerated electrolytically. Primary or secon- 
dary batteries of lead are naturally reversible batteries, 
as the regeneration takes place in the bath where the 
discharge is effected or in a special bath. All batteries 
in which regeneration of every part could not be 
effected electrolytically, would be non-reversible batter- 
ies. The Leclanché is the type of a non-reversible 
battery since, during discharge, it evolves ammonia 
which the current is incapable of restoring. 

“The same distinction founded on reversibility exists 
already in dynamo machines ; some are reversible, that 
is to say, can give at will mechanical energy by con- 
suming electrical energy (motors), or electrical energy 
by consuming mechanical energy (generators), the 
others are not reversible; we will mention, for 
instance, all motors with soft iron armatures which act 
more or less satisfactorily as motors, but caunot act as 
generators. 

“The discussion remains open.” 


THE INVENTIONS OF PROFESSOR HUGHES. 


AT the anniversary dinner of the Royal Society on the 
30th November, the President, Prof. Stokes, mentioned 
the presentation of the royal medal to Prof. Hughes 
for his electric and magnetic reSearches and for the 
invention of the microphone and induction balance. 
The recipient of this well-deserved honour made the 
following highly-interesting reply to the president’s 
remarks :— 

Mr. President, my Lords, and Gentlemen,—I cannot 
hope to find suitable words to express my thanks for 
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the kind manner in which you have responded to the 
toast proposed by our president, Prof. Stokes, nor 
sufficiently thank him for the flattering terms in which 
he has mentioned my researches. 

The numerous experiments which led me to the 
invention of the microphone, are based upon the dis- 
covery I made of the remarkable property of loese 
electrical contacts. 

If we make a bad joint or loose contact in an 
electric conductor, we find that not only do these dis- 
jointed conductors vibrate in unison with the atmo- 
sphere, but in vibrating they produce an enormous 
variation in the strength of the electrical current. And 
if we join a telephone in circuit we find that every 
word spoken to the loose contact is repeated with abso- 
lute perfection. 

An equally remarkable fact is the reversibility of 
the effect, so that a loose electric contact will repeat 
in sound any variation of current passing through it ; 
consequently, we may speak to one loose contact and 
listen to a second, when every word spoken to the first 
will be clearly heard. The greatest power of sound, 
however, is obtained when used with a telephone, and 
the augmentation of sound is greatest when the origi- 
nal sound is most feeble. 

In order to study the effects of feeble sounds I at 
first listened to the ticking of a watch, and after making 
the microphone more sensitive, I was desirous of listen- 
ing to sounds below the power of the human ear, such 
as those produced by the walking of a fly. This suc- 
ceeded perfectly, but unfortunately flies were scarce at 
the time I was experimenting. 

I then studied sounds still more feeble, such as the 
sounds produced in a copper wire at each passage of an 
electric current—sounds which no human ear has heard 
direct, but which by the aid of the microphone are 
heard as a clear, ringing sound, due, I believe, to 
molecular motion in the wire itself. 

The microphone not only augments feeble sounds 
but it will transmit the most complicated sounds of 
speech and music with absolute perfection. It has 
also been employed in physical, medical, and mechani- 
cal researches, and in France it has been of service to 
humanity in listening through the rocks to the sounds 
made by entombed miners, and by its indications en- 
couraged the aid which finally saved them. 

The molecular sounds which the microphone re- 
vealed led me to invent an instrument which should 
penetrate inside of a metallic body, and reveal any 
change in its structure. This I accomplished in my 
induction balance. 

In this instrument, induced currents from two sepa- 
rate coils are opposed and balanced with each other, 
but this balance of current is so sensitive that the 
slightest disturbance or re-action produced by the in- 
troduction of a piece of metal in one of the coils de- 
stroys the equilibrium. The amount of disturbance 
can be measured and the balance restored by the in- 
troduction into the second coil of a similar piece of 
metal, or by an equal re-action. 

If we could find two equal pieces of metal, such as 
coins, they would balance each other, but in practice 
the instrument is so sensitive, that it points out diffe- 
rences in two similar coins fresh from the mint ; or, in 
two pieces of equal weight cut off the same bar, due 
either to a slight chemical or molecular difference in 
the structure of the metal. Any physical or mechani- 
cal change, such as that produced by heat, magnetism, 
or strains, are at once declared ; and it is particularly 
sensitive to such changes in iron or steel. 

A curious example of its sensitiveness to iron oc- 
curred at the Paris Electrical Exhibition. Elisha Gray, 
the inventor of the harmonic telegraph, told me that 
fifteen years ago a small iron filing had penetrated his 
finger, giving at first some pain, but the filing and pain 
soon disappeared. He was anxious to know if the filing 
was still in his finger. I told him to place each finger 


successively in the induction balance, which he did, 
and all fingers gave perfect silence, except one. This 
finger, however, immediately acted on the balance, 
producing loud sounds,jand this finger proved to be 


the one which had been injured by the filing. So there 
could be no doubt that the filing still remained after a 
period of fifteen years. 

If we place an iron bar or rod in the coils of the 
balance, we find that no two portions of the bar are 
exactly the same, and the slightest flaw, strain, or crys- 
talisation of the iron is at once detected. Now, if we 
could apply this method to locomotive axles, we should 
be able to detect, in advance, any defect, and thus pre- 
vent the numerous accidents which occur on our 
railways from this cause. At present we cannot do 
this without first detaching the axle from the locomo- 
tive, but I have hope some day of finding a modifica- 
tion of the balance which will overcome this difficulty. 

The electric sonometer aids the induction balance by 
comparing sounds from an absolute zero to any desir- 
able extent, and it has been found most useful for 
measuring the power of hearing in those partially deaf. 
To cite a single example: Dr. Richardson, F.R.S., has 
lately published an account of a youth who had been 
very deaf for many years. On being observed by the aid 
of the sonometer, the sonometer indicated that the 
cause of deafness was that of a solid obstruction, and 
upon operation a stone or pebble was found in the ear, 
which had been there unsuspected since childhood, On 
the removal of the pebble, the hearing was immediately 
and permanently restored. 

I will not detain you by speaking of my researches 
in electricity and magnetism, nor of the many remark- 
able effects of the microphone and induction balance, 
but I am proud to say that all these instruments and re- 
searches were first presented to the world through the 
Proceedings of the Royal Society. 

I am deeply grateful to Dr. De la Rue, for having on 
many occasions assisted me with his valuable advice, © 
and allowing me to make use of his magnificent labo- 
ratory whenever the nature of my experiments needed 
such aid. 

Allow me to express my sincerest thanks for the 
great honour conferred on me this day, and for the 
kind manner with which you have listened to my 
remarks. 


ILLUMINATION OF MINES. 


SIR FREDERICK ABEL dealt with an interesting subject 
in his opening address, as President, to the members of 
the Society of Arts, and, whilst that address was much 
too lengthy to admit of a full reproduction here, his 
remarks upon the illumination of mines are of such 
importance as to induce us to devote some space to 
them. 

Having pointed out the causes which make naked 
lights dangerous in mines, Sir Frederick laid it down 
that in order to afford that advantage over naked lights 
from the simple point of view of efficiency for working 
purposes, which shall tend to secure its preference over 
these, safety lamps should burn brightly and steadily 
even in strong currents of air. Lastly, though first in 
order of importance, the lamp should be unable, under 
any circumstances at all likely to arise in coal mines, 
to ignite an inflammable or explosive mixture of fire- 
damp and air, even when this is passing at the highest 
velocities which can occur in any part of a mine. 

He then proceeded : The importance of determining 
how far modifications of existing lamps, or new kinds 
brought forward from time to time, fulfil the latter 
condition, has led individuals specially interested in 
the subject, and associations of mining engineers, for 
many years past, to submit lamps to comparative 
experimental tests; and the first branch of inquiry 
which was taken up by the Royal Commission, and 
which has been steadily pursued by the members up 
to a quite recent date, was the systematic comparison 
of the behaviour of different lamps in currents of 
explosive mixtures of gas and air, travelling at different 
and accurately-determined velocities. More than 200 
different lamps, partly received from various manufac- 

Cc 


THE TELEGRAPHIC JOURNAL AND 


476 ELECTRICAL REVIEW. 


[DECEMBER 5, 1885. 


turers and inventors in this country, and partly from 
France, Belgium, and Germany, have been submitted 
to tests in explosive atmospheres, under variously 
modified conditions, representing, as far as possible, 
every variety of circumstances under which the lamp 
might be employed in a mine. As the experiments 
proceeded, and the results of tests applied to particular 
lamps became known to the makers, modifications in 
construction were introduced by them and by others, 
or new arrangements devised, and even up to the 
present day the Commission have continued to receive 
new lamps, with urgent requests that they should be 
included in the trials, the difficulty of bringing the 
inquiry to a termination having thereby been much 
enhanced. The investigation has not only dealt with 
the question of the safety of the lamps, but has also 
included a careful determination of the amount of 
light furnished, and of the burning qualities of all the 
more promising lamps, as well as an examination into 
the practical merits of the lamps, in regard to construc- 
tion, weight, and handiness, it being of high import- 
ance that a miner’s lamp should be simple, handy, and 
easily taken to pieces and put together, with the certainty 
that all parts are properly fitted, so as to secure safety, 
and that the lamp, when once lighted, cannot be readily 
opened. Collateral experiments have been made upon 
the relative merits in point of safety and efficiency,. of 
different illuminating agents susceptible of employ- 
ment in safety lamps. The experiments have been 
carried out by the Commission, partly at particular 
collieries in South Wales and Lancashire, where natural 
blowers of fire-damp, which are piped to the surface, 
furnished the supplies of gas with which the tests were 
made ; and partly at Woolwich Arsenal, where special 
facilities were furnished for accurate and extensive 
experiment. 

The results of these extensive investigations will 
now very shortly be in the hands of the public, and I 
must not presume to do more than indicate their 
general nature. 

Protracted as have been the investigations which the 
Commissioners have carried out with safety lamps, 
their publication will, I venture to affirm, convince 
even those who, because they have not cared to inform 
themselves of the character and extent of work which 
was being done, have thought it right and just to pub- 
licly reproach the Commission with dilatoriness, that 
the curtailment of these researches would only have 
been detrimental to the conclusive, and therefore prac- 
tically important nature of the results arrived at. For 
these have not only led to decisive conclusions regard- 
ing the defects of the best known and most extensively 
used types of lamps, and the degree of safety and other 
merits of a large variety of modifications of them, as 
well as of new forms of lamps, but they will also 
enable the Commissioners to indicate with confidence 
several lamps which combine a great degree of safety 
with other important merits, and to specify a few 
among these which, while ranking highest in point of 
safety, and leaving very little to be desired in this 
respect, combine with this first essential the important 
adjuncts of simplicity of construction and fair illu- 
minating power. It will, moreover, be possible to 
indicate some directions in which even these lamps 
are susceptible of improvement. It therefore only 
remains to be hoped that the results of the labour 
which the Commissioners have devoted to this branch 
of their inquiry will be accepted with the confidence 
they merit, and will be speedily utilised both by those 
who are responsible for the management of mines and 
by those who control the actions of the miner. 

When the Commission’s investigation of the relative 
merits of different safety lamps were already con- 
siderably advanced, Mr. Ellis Lever publicly offered a 
premium of £500 for a miners’ safety lamp, either a 
perfectly self-contained electric lamp, or other lamp, 
which, while being of convenient size for carrying 
about, would continue to give a useful amount of light 
for not less than 12 hours, and which would “ not cause 
an explosion of gas under any circumstances at all 
likely to represent conditions which may occur in actual 


practice.’ It was proposed that the judges to whom 
lamps submitted for competition were to be referred 
should include three scientists, nominated respectively 
by Mr. Lever, by the Royal Society, and by the Society 
of Arts. No less than 108 different lamps were sent 
in, and it need scarcely be said that the determination 
whether any among them fulfilled the prescribed con- 
ditions involved a very extensive series of experi- 
ments. The adjudicators appointed included two 
members of the Commission, who cheerfully con- 
sented to take upon themselves this very considerable 
addition to the voluntary labours already being carried 
on by them in the interests of the miners. 

In arranging for and carrying out the tests of these 
lamps, the adjudicators had the great advantage of the 
experience gained by the Commission as to the nature 
of tests best adapted to elicit information regarding 
the good or bad features of a lamp, and as to the per- 
formances of the different types or modifications of 
lamps already known. 

Only four electric lamps were submitted, and these 
altogether failed in fulfilling any one of the conditions 
laid down, excepting that of being self-contained 
lamps. As the tests of the various other lamps pro- 
gressed in severity, the number of promising ones was 
rapidly reduced, and, eventually, not one lamp was 
found completely to fulfil the whole of the conditions 
under which the premium was offered, although there 
were several which ranked very high as regards safety 
and efficiency ; foremost among these being the lamp 
of M. Marsaut (with three gauzes) and that of Mr. N. 
Morgan, of Pontypridd. To the constructors of these 
lamps gold medals have been awarded at the Inven- 
tions Exhibition, and it will be found that they rank 
among the lamps which the Commissioners are able to 
speak most highly of. But the premium which Mr. 
Lever placed at the disposal of the adjudicators reverted 
to him, and those who have great experience of the 
behaviour of safety lamps of the various well-known 
and recently developed types could scarcely have anti- 
cipated a different result, in face of the conditions laid 
down. Mr. Lever has, since then, again offered a 
similar premium, this time for “the invention or dis- 
covery of an economical, efficient and safe substitute 
for gunpowder and other dangerous explosives used in 
the getting of coal.” The Council of the Society of 
Arts could not see their way to attempt to comply with 
the suggestions of Mr. Lever that they should award 
this premium or appoint adjudicators for that purpose. 
Apart from the circumstance that there would be much 
less probability of the owner of the money being called 
upon to pay the premium, than in the case of the lamp 
competition, the Council could not have presumed 
even to suggest the great sacrifice of time in the per- 
formance of the very laborious and exhaustive experi- 
ments indispensable in this case, to such as would be 
really competent to perform the work of adjudication, 
which Mr. Lever appears to think at least as lightly of 
as of the offer of these prizes. It borders upon the 
amusing to observe in the article by the Manchester 
correspondent of the Jimes, to which such prominence 
was given on the 27th of last June, how the writer 
heralds offers of subscriptions and of premiums as illus- 
trating the way in which his hero “gallantly attacks 
the problem (of accidents in mines) at all points,” 
while he has no encouraging word for the men of 
science whose disinterested devotion to very arduous 
work, for which their sole probable recognition would 
be hostile criticism, or worse, can alone give any point 
to the “gallant attacks” of philanthropists like Mr. 
Ellis Lever. 

The possibility of applying the electric light to the 
illumination of coal mine workings was one of the 
most prominent of the subjects which first suggested 
themselves to the Royal Commissioners as demanding 
careful study. The superficial observer, in noting the 
real progress made during the last few years in the 
facility and success with which the electric light has 
been utilised equally upon a large scale, for purposes 
of display or for the lighting up of large areas and 
buildings, upon the comparatively small scale needed 


— 


| 

e 

Cc 

il 

a 

n 

il 

r 

tl 

E 

d 

ir 

al 

at 

at 

m 

8a 

al 

pl 

ar 

is 

pl 

ar 

be 

th 

tir 

in 

es 

fo 

W 

m 

by 

to 

to 

su 

lar 

lit 

eq 

be 


DECEMBER 5, 1885.] 


THE TELEGRAPHIC JOURNAL AND 
477 


ELECTRICAL REVIEW. 


for illumination of small dwelling houses and offices, 
and upon the very minute scale, as in connection 
with surgical requirements, might have been par- 
donably led to the conclusion that there existed no 
very great difficulties in the way of at once presenting 
the miner with an electric light in almost as portable 
a form as a safety lamp, incomparably safer than the 
best of these, and capable of affording him a much 
superior light for the entire duration of his longest 
working hours underground. A little inquiry into the 
subject demonstrated to the Royal Commission that 
such a conclusion would be at least very premature, 
and that, although the subject was one most worthy of 
patient pursuit, the attainment of really useful results 
was beset with formidable difficulties. It is one thing 
to announce in oracular fashion, as the Zines did, in a 
leading article last June, “that collieries ought to be 
lighted in a way to dispense with safety lamps,” “that 
electricity is the one illuminating medium which can 
supply the light which miners want, without the flame 
which endangers them.” It is quite another thing to 
apply the electric light with safety, even along main 
roadways, in mines in which fire damp is prevalent. 
The writer of those lines would have been less confi- 
dent in his assertions had he sought sufficient informa- 
tion to teach him that the fracture of a glow lamp, or 
the rupture of a conducting wire, in a mine, might be 
as much fraught with danger as the injury of a safety 
lamp or the lighting of a pipe. Had he, moreover, but 
learned by simple inquiry what progress had been 
made by patient workers, at the time he was inspired 
thus to write, towards setting aside those sources of 
danger, and providing the miner with a portable and 
efficient self-contained lamp, he would certainly have 
hesitated to assert that “no proper zeal has been 
brought to bear upon the conquest of difficulties” in 
the application of electric lighting in mines, or to 
sneer at “the scientific brains, whom the public may 
encourage, though it cannot compel, to exert them- 
selves as keenly for the illumination of a murky, dirty 
coal pit, as in the transformation of a plot of ground 
in South Kensington into fairyland.” 

The Royal Commissioners’ report will deal with 
attempts which have been made in several of the 
mining districts to apply electricity to underground 
illumination ; so far as distribution of the light in main 
roads is concerned, no great progress has been made, 
though there is now no reason why glow lamps, 
protected after the manner in use at our Govern- 
ment Gunpowder Works (as shown at the recent 
Exhibition), should not be distributed to considerable 
distances along such portions of a mine, the conduct- 
ing wires being placed in secure positions and effectu- 
ally protected. At Risca Colliery, in Monmouthshire, 
at Harris’s Navigation Colliery, near Pontypridd, and 
at Earnock Colliery, at Hamilton, N.B., a commence- 
ment has already been made in this direction with 
satisfactory results. If, however, the miner is to have 
an electric lamp for lighting up drifts and working 
places, it must be supplied to him in a self-contained 
and really portable form, with absolute protection or 
isolation of the glow-lamp from the surrounding atmos- 
phere, and with a store of power sufficient to maintain 
an efficient light for ten or twelve hours. 

The considerable improvements which have of late 
been made in secondary batteries, or accumulators, and 
the advance which has also been made in the construc- 
tion of constant primary batteries, have led to very 
important progress toward the attainment of these 
essentials since lamps were submitted for competition 
for the Lever premium about two years ago. Mr. J. 
Wilson Swan, universally celebrated for his achieve- 
ments in the matter of glow lamps, who was encouraged 
by the Commission in the early days of its existence 
to give his attention to the adaptation of the glow-lamp 
to the miner’s use, and has since patiently pursued the 
subject, has not long since succeeded in producing a 
lamp which, with its small storage battery, weighs 
little more than 8 Ib., and which will furnish a light 
equal to from two to four times that given by the 
better forms of safety lamp for a duration of ten or 


twelve hours. The beautiful miniature glow-lamp 
which furnishes the light is perfectly shut out from 
the air and protected from accidental fracture, and the 
battery will bear swinging about without detriment. 
Mr. Swan is sanguine that he will ere long be able to 
effect an important reduction in the weight and bulk 
of the lamp, and he is not less hopeful of elaborating 
a primary battery similar in portability and light- 
giving power, the substitution of which, if successful, 
for the accumulator would have the advantage of dis- 
pensing with the necessity for providing dynamo- 
electric machines and power for charging the storage 
cells, though the great advantages presented by electric 
illumination, especially with are lamps, of the surface 
establishments of a colliery, will probably lead ere long 
to the extensive employment of dynamo machines for 
such purposes. Other workers besides Mr. Swan, such 
as Mr. Coad and M. Trouvé, have been applying small 
primary batteries to the production of miners’ lamps 
with some promise of success, although as yet the re- 
sults furnished do not bear comparison with those 
obtained by Mr. Swan with the storage battery. Those 
who have spent any length of time under ground, 
especially in the very low workings which abound in 
coal mines, and at the high temperature which often 
prevails in the workings of deep mines, will have ex- 
perienced the fact that any incumbrance may some- 
times become very burdensome, and can well under- 
stand, therefore, that the weight and size of even the 
lightest form of battery with which an efficient light 
could be maintained for a sufficient length of time, 
may prove grave obstacles to its extensive employment. 
Moreover, as the electric light can afford no indication 
of the condition of the atmosphere in a mine-working, 
its employment may not, even under the most favour- 
able conditions, altogether allow of the safety lamp 
being dispensed with. But even if used only as an 
auxiliary means of illumination in working places, 
such lights as those which Swan and others will supply, 
will prove very valuable. A similar lamp, of some- 
what larger size and comparatively much greater illu- 
minating power, may also prove invaluable for explor- 
ing purposes, especially after accidents due to outbursts 
of gas, when the best safety lamps may be of little use, 
even if they continued to burn. Such electric lamps 
must indeed become formidable competitors of the 
Fleuss lamp (included in the recent exhibition), which 
has, in conjunction with the portable apparatus for the 
supply of respirable air to explorers, already performed 
important service in rendering access to mine-workings 
possible where an ordinary lamp could not burn, and 
where the atmosphere was too foul to support life for 
any time. 


WEST AFRICAN CABLES. 


THE Silvertown Telegraph Company inform us that 
on the 29th ult., they received from Mr. Matthew 
Hamilton Gray, their engineer in charge of the expe- 
dition, a telegram announcing the completion of the 
first portion of the cable this company is laying under 
French and Portuguese concessions. Within the next 
few days, there will be opened to public service, the 
stations of Dakar (Senegal), Bulama and Bissao (Portu- 
guese possessions on the River Yeba), and Conakry 
(French possession about 80 miles to the north of 
Sierra Leone). Telegraphic communication with these 
stations can be carried on “ vid Cadiz,” through the 
lines of the Direct Spanish Company, the Spanish 
Government and the Spanish National Company, or 
“vid Lisbon,” by the lines of the Eastern and of the 
Brazilian Submarine Companies. It is expected that in a 
few month’s time, Bathurst (on the Gambia) and Sierra 
Leone will also be connected up with Europe. To- 
day (Saturday) Mr. J. Y. Buchanan, accompanied by 
Mr. Rattray, leaves Liverpool for Sierra Leone, to join 
the Buccaneer, which proceeds from that port to sound 
carefully and survey the route over which the exten- 
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sion of these cables will be carried. As the route of 
the cable lies parallel to the coast line, Mr. Buchanan, 
while sounding this route, will run several profile lines 
at right angles to the coast line, to determine the take- 
off from the coast, and to select, if possible, a plateau 
or step of 1,000 or 1,500 fathoms, on which the cables 
will be afterwards laid. The Buccaneer will proceed 
from Sierra Leone to Grand Bassam and Porto Novo, 
both French possessions on the Gold Coast, and after- 
wards to the Portuguese islands of St. Thomé and 
Principe, from St. Thomé she will be directed to 
Gaboon, and then to the Congo and 8. Paul de Loanda. 
The vessel then returns to England vid Ascension and 
the Azores. As this is probably the first case in sub- 
marine telegraphy where the cable route has been 
thoroughly surveyed by a vessel pioneering the expedi- 
tion, it is to be hoped that the results will satisfy the 
experience and ability which Mr. Buchanan brings to 
bear on the work. 


LECTURE ON ELECTRIC LIGHTING. 


Avr the Philosophical Society’s Rooms, Bath Street, Glasgow, on 
Monday last, Mr. Henry A. Mavor read a paper on “ The Electric 
Light as applied to Industrial and Domestie purposes.” There 
was a large attendance, and there was exhibited a number of 
lamps of 8 candle-power, placed under shades amongst flowers. 
and in globes, fed by a dozen accumulators received that day from 
London. The lecturer began by pointing out the improvements 
that had taken place during the last ten years in lamps, dynamos, 
machinery and fittings. He spoke also of the evidences of reli- 
ability, and pointed to the Glasgow Hotel authorities doing away 
with fitting that building with gas, and depending entirely upon 
the electric light, the contract for which had recently been renewed 
at an enhanced fi He then, by means of diagrams and the 
use of the lime-light, illustrated the development of Faraday’s 
early ideas of 1831, and referred to the Wheatstone, Lontin, 
Gramme, Burgin, Siemens, Brush, Victoria, Crompton, Edison, 
Ferranti, and Gordon machines, and pointed out that the efficiency 
obtained now was such as to leave but little room for improve- 
ment in that direction. He also referred to the utilisation of 
running water, wind and tide, as well as to the further develop- 
ment of chemical energy, and thermo-electricity. Secondary 
batteries were also explained, but he did not hold out any ho 
of storage on a large scale, as for instance at the Falls of Clyde, 
&c. Are lamps were then dealt with, but incandescent lighting 
he considered to be the chief hope of the future. The life of these 
lamps was referred to, and the speaker mentioned having one 
which had already burnt for over 3,000 hours. There was yet 
room for improvement in these, as the bends and points of con- 
nection with the platinum were still weak points. The care 
necessary to secure good insulation was pointed out, and it was 
shown that absolute safety could be secured. He hoped to enlist 
the taste and skill of architects on the side of electric lighting, as 
or the health and comfort of their clients would be largely 
secured. 

A discussion followed, during which Mr. Richard Miller said, in 
reply to the question often asked—Was the electric light as cheap 
as gas ? that some times it cost more, often times it was less. 

Mr. 8S. Vyle considered that the false promises made in the 
earlier stages of electric lighting had done much to hinder its 
advancement. It was a luxury, but one for which many were 
willing to pay if they felt they could rely upon it. The many 
parties who had witnessed the recent lighting of the Central 
Station had expressed a renewed confidence and desire for obtain- 
ing the light, but the dog in the manger policy of the Glasgow 
Town Council prevented wires being run across or under the 
streets, and so spoiled the formation of possible good centres of 
electric lighting. He had that day been informed of a case at 
Lanark where an enterprising ironmonger with electric leanings 
had laid down a Tangye steam engine in his workshop, and lit 
some 20 lamps thereby. His coal cost him 1s. 8d. (ONE SHILLING 
AND EIGHTPENCE) per ton. It was what was known as dross, 
but it answered his purpose well, and he now got his electric light 
cheaper than his neighbours their gas. 

Mr. Mavor, replying to a question, said he believed that even 
with the advantage of the Falls of Clyde to produce the electric 
current, the cost of storing it would be greater than it would be 
to provide it as needed. Indeed, his belief was that the produc- 
tion on a large scale of the electric current by natural energy and 
storing it in accumulators was not yet commercially practicable. 


The Telephone and Local Authorities—At the fort- 
nightly meeting of the Tyldesley Local Board, the 
Chairman of the Gas Committee suggested communi- 
cation by telephone from the gas works to the offices, 
but it was resolved to leave the matter in abeyance. 


LEGAL. 


The Maxim-Weston Electric Company v. Thomas,— 
(Before Lord Chief Justice Coleridge and a Special Jury.)—This 
was an action to recover £188 for the hire and use of certain 
electric apparatus, lamps, &c., and for the supply of Covent 
Garden Theatre with electric light for and on the orders of the 
defendant. The particulars were—for the week ending November 
21, 1884, £30 ; for the week ending November 28, £30; for three 
extra nights, as ordered, £30; for extra lamps beyond contract 
16 weeks at £5, £80 ; extra lighting for six Saturdays, £18. Total, 
£188. The defendant as to the first item of the claim admitted 
it; as to the second and third items he denied that the theatre 
was lighted for the whole of the week ending November 28, or for 
three extra nights beyond that, but he admitted that it was 
lighted on three nights in all, and as to these items he admitted 
a liability only for £15. As to the fourth item he denied his 
liability on the ground that, by a contract of the 21st of July, 
1884, the plaintiffs agreed to keep the theatre properly lighted 
with 20 arc lamps and 300 to 360 incandescent lamps, and he 
alleged that the theatre was not properly lighted, nor were the 
full number of lamps supplied as agreed. As to the fifth item of 
the claim he admitted it, and he paid into court £61 7s. 2d., 
which, together with a counterclaim he set up for a small sum 
(which was admitted) was he alleged, sufficient to satisfy the 
claim. The balance claimed therefore was £123 7s. 3d. 

Defendant, a licensed victualler, in July, 1884, became the 
lessee of Covent Garden Theatre and the Floral Hall annexed, 
and entered into negotiations with the company for lighting those 
places with the electric light. On the 2lst of July, 1884, a con- 
tract in writing was entered into in these terms :—‘‘ The company 
agree to lay on their wires to the theatre and Floral Hall, to 
supply and fix the necessary wires, lamps, and fittings to the 
number of 20 arc lamps of 1,400 candle-power each, and 300 to 360 
incandescent lamps of 20 candle-power; to keep, maintain, and 
work them for a period of three months, during the whole of the 
Promenade Concert season, the lighting to commence at a quarter 
past seven each evening, and to continue for about four hours. 
Should the electric lighting fail at any time to such an extent as 
to make it necessary to use the gas, the company agree to be 
responsible for any expenses incurred. Mr. Thomas agrees to pay 
for the said lighting the sum of £30 per week.” ‘There was a 
clause in the draft agreement, “‘ Should the proposed number of 
lights be insufficient, it is understood that the extra lamps re- 
quired shall be supplied free of charge ;” but this was struck out, 
though the company’s manager wrote, “that 24 arc lamps would 
be supplied.” The agreement, however, was signed as above set 
forth. Before the concerts began, the 20 are lamps having been 
put up, and being found insufficient, four more were put up; and 
three more were put up during the first week. The question was 
whether the defendant was to pay for these additional are lamps. 
The concerts were carried on for 15 weeks—from the 9th_ of 
August to the 24th of November—and three nights over. The 
£30 a week was paid week by week, as stipulated in the contract, 
down to the 13th of November; and there remained the week 
ending the 21st of November, which was admitted and paid into 
court ; and the week claimed as ending November 28th, which 
was disputed as not a whole week and was withdrawn at the trial ; 
and as to the three extra nights the sum of £15 was paid into 
court. The substantial dispute arose as to the claim of £80 for 
seven extra lights at £5 per week for 16 weeks, and as to this the 
dispute was whether the additional lights were to be paid for as 
extras or came fairly within the contract to light the theatre and 
hall, the contention on the part of the defendant being that the 
company’s manager had represented that the lights specified 
would be sufficient, and undertook that if they were not so they 
would supply any extra lights required free of charge, which was 
denied on the part of the company. As to this, there were letters 
which showed that all along it was a dispute between the parties, 
the defendant and his manager insisting that the extra lamps 
should be supplied free of charge; the company’s er always 
contending for an extra charge, though not sending in a claim for 
it until the concerts were over. The company’s manager and an 
electrician in their employ were now called to prove that the 


defendant or his manager had ordered the extra arc lamps, and — 


that the expense to the company was £5 a week ; and the effect of 
their evidence was to show that the extra lights were supplied in 
the ordinary way as ordered, and to be paid for, and as not within 
the contract ; and they gave evidence as to express promises, by 
or on the part of, the defendant to pay for extra lights, and 
denied any promise on their part to put the extra lights up 
free of charge. On the part of the defendant this was 
denied, and the correspondence between the parties before the 
agreement was relied upon as showing that the 24 arc lamps were 
to be supplied free of charge, and the correspondence after the 
contract was referred to as showing an undertaking to supply 
three more are lights free of charge. It appeared that the adver- 
tisements described the theatre and hall as “the coolest and best- 
lighted place of public entertainment in Europe, being lighted 
by the Maxim Electric Lighting Company.” But it also a 

that the defendant was constantly complaining that the fehting 
was not sufficient, and asking for more lights, and his letters, it 
was urged on his behalf, indicated that he considered the company 
were bound to supply the extra lights required under the contract, 
so that there was, as he contended, no express or implied contract 
to pay for the extra ore On the other hand, in the letters the 
claim for the extra lights was mentioned by the company’s man- 
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ager, though always repudiated by the defendant. The manager 
always insisted that the extra lights were ordered, and must be 
paid for, not being included in the contract ; while the defendant 
always insisted that they were not extra lights at all, being re- 
quired under the contract to keep up the lighting. 

The defendant was called as a witness, and stated that the com- 
pany’s manager assured him that the number of lights mentioned 
in the contract would be sufficient, and that if they were not, and 
extra lights should be required, they would be supplied free of 
charge, as the company wished it to be the best lighted place in 
Europe. He denied any promise to pay for the extra lights, or 
any authority to any one to pay for them. From time to time he 
complained, he said, of the lighting, and the manager said he 
would improve it; but he had never ordered any extra lights to 
be put up, nor did he ever, he said, receive any claim or account 
for the extra lights until after the concerts were over. In cross- 
examination, he denied knowing that any such claim would be 
made, upon which he was challenged with the letters to his man- 
ager alluding to such claim as contemplated, which, however, he 
said he did not know of at the time. Having stated that he 
thought the lighting last year was not good, he was shown a letter 
from his manager in last June to the company asking as to their 
terms for lighting for the ensuing season; and he admitted that 
he himself had spoken to the company’s manager as to their light- 
ing the theatre for this season. He was asked whether the sum 
to be paid for this season was not more than for the last; but this 
he said he did not know. 

A letter from the company’s manager to the defendant was 
read, in which the former said that less than £50 a week would 
not pay for what the defendant required—“ You asked for one or 
two extra arc lights, and I put up four,” &c. To which the de- 
fendant’s manager wrote in reply that the company had all alon 
guaranteed that the lighting should be sufficient, and were boun 
to make it so, and that he had not ordered extra lights, but had 
only suggested such as seemed necessary to make the lighting 
sufficient under the contract, and, further, that it was idle to talk 
of the defendant paying £20 a week extra, &c. In another letter 
£5 a week was spoken of as the extra charge. The defendant’s 

r, however, said he had not shown these letters to his 
employer, and two witnesses were called to prove that the com- 
pany’s manager had said in their presence to the defendant that 
if extra lights were required he would put them up free of charge, 
as it was for the interest of the company that the place should 
be well lighted, as they had recently been established. 

Lord Coleridge, in summing up, asked the jury (1) whether 
there ever was in fact an ment come to between the two 

rs of the parties that four extra lamps should be put up 
under the contract free of charge, and (2) whether it vas so 
that three more extra lights should be free of charge. If they 
found these questions in the negative, then no further question 
would arise. If they found them in the affirmative, then he 
should nevertheless rule that in point of law the agreement must 
be taken as decisive, and that the defendant was liable to pay for 
the additional lights. 

aa jury answered in the negative to both questions, on 
whic 

Lord Coleridge said that decided the case, independently of the 
question as to the written agreement being decisive. He there- 
fore directed the verdict to be entered for the plaintiffs, and gave 
judgment accordingly for the £80, his Lordship ruling that the 
company’s claim of £30 in respect of the three odd days was not 
maintainable, and that those days were only to be paid for sepa- 
rately ; so that as to that part of the claim the £15 paid into court 
was sufficient, and that the plaintiffs could only recover the £80 
for the additional lights. 


Proposed Electric Lighting of Kendal,—The Kendal 
Town Council recently appointed a committee to con- 
sider the subject of electric lighting, and at the last 
meeting of the Council the committee produced its 
report, detailing its investigations made in conjunction 
with Mr. Wharton, an electrical engineer. The com- 
mittee recommended that no steps be taken at pre- 
sent, but that the question be kept before the Council 
in view of any further action as opportunity might 
arise. Alderman Braithwaite considered it a very 
wise decision, and proposed that they tender their 
thanks to the committee for the pains it had taken 
in the matter.- Alderman Willison seconded the 
motion, remarking that a point was gained by what 
the committee had done. The resolution was carried. 
Councillor Robinson stated that Mr. Wharton had 
offered to light some of the principal parts of the town 
by electricity with thirteen lights and two in the Town 
Hall for the sum of £20 on the following Monday, 
Tuesday, and Wednesday evenings, and he would give 
a lecture on the advantages of electricity on the last- 
named evening. Some discussion followed, and it was 
resolved to accept Mr. Wharton’s offer, the cost to be 
defrayed out of the corporate fund. . 


NOTES. 


Domestic Electric Lighting in Paris——M. Menier, 
the well-known electrical engineer and contractor, has 
purchased a large property, reu de Chateaud’un (Paris), 
and is rebuilding it on a new system. He will sell 
electric light to all the lodgers in the house at a reason- 
able rate. It is the first time this speculation has ever 
been tried in Paris. 


Electric Lighting in the City—A meeting of the 
City Commissioners of Sewers was hekd on Tuesday at 
the Guildhall, when Mr. Altman, chairman of the 
Streets Committee, brought up a report on the question 
of electric lighting in the City. They stated that they 
had for some time past had before them the question 
as to the desirableness of the Commissioners under- 
taking the supply of electricity, and, although it 
appeared clear that under the existing enactments the 
Commissioners could not advantageously do so, except 
for public purposes, they were still considering whether 
it might not be advisable for the Commission to make 
an installation of electric lighting upon a small scaie ; 
but the question needed further examination before 
they could submit a sckeme for approval. They had 
also had under consideration proposals of the Anglo- 
American Electric Light Corporation, who for some 
years past had been lighting the line of thoroughfares 
extending from King Street, Cheapside, to Blackfriars 
Bridge, for continuing such lighting and extending the 
area, it appearing that, if the lighting was to be longer 
maintained, the cables must be renewed and installed 
in a more permanent and trustworthy manner than at 
present, which the company were not prepared to 
undertake except under conditions protective of their 
interests. The latest proposal of the company they 
regarded with some favour, but there were various 
matters of detail requiring further consideration before 
they could submit it for the approval of the court. 
In the meantime they placed before the court various 
reports upon the subject of electric lighting which had 
recently been made to them by the engineer, and they 
recommended that the same should be printed and 
circulated for the information of the Commissioners. 
Mr. Altman moved the adoption of the report, which 
was passed unanimously. 


A Chance for Electric Lighting Missed.—The Light- 
ing Committee of the Vestry Board of St. James's, 
Westminster, has found that Bray’s burners at the 
various refuges in the parish do not act with 
uniformity, the amount of gas burnt varying very 
much. Tne committee recommended the board at a 
recent meeting to accept the offer of Messrs. Sugg and 
Co. to replace and maintain the lanterns and regulators 
with their patents, on payment of about £2 per annum 
each lantern for six years. Mr. Pool said there had 
been a determined effort for several years to get the 
vestry to use Sugg’s burners for public lighting. Now 
they had succeeded, and the burners would be changed, 
he did not think much would be gained. Mr. Jenkins 
declared that, wealthy as St. James’s was, it was the 
worst lighted parish in London. The recommendation 
of the committee was adopted. 


Brush Electric Light Property.—The Financial 
News gives the following comparison of prices asked 
for Brush apparatus by the Anglo-American Brush 
Electric Light Corporation and the prices realised for 
similar apparatus at the recent sale of the Hammond 
Company’s effects :— 

Prices realised. 


List prices, 
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Telephoning Under the Mersey.—Messrs. Cochran 
and Co., boilermakers, Birkenhead, are the first firm 
to use the Mersey tunnel as a means of connecting 
Liverpool and Birkenhead by telephone. They have 
just had their Liverpool office, in India Buildings, 
Water Street, brought by this means into direct com- 
munication with their works. There is no doubt that 
telephonic connection on a large scale will soon be 
established between the business houses on both sides 
of the river. 


Electric Lighting of a Manchester Art Gallery.—The 
Manchester City Art Gallery, in Mosley Street, is now 
open till 9 p.m. daily, owing to the successful introduc- 
tion of the electric light. The incandescent lamps are 
suspended singly in a double row in the galleries, and 
have a very brilliant effect in lighting up the pictures. 
About 385 lamps are altogether employed throughout 
the building. These are actuated by two compound 
self-regulating Elwell-Parker dynamos, driven by gas 
engines. The installation has been carried out by the 
Manchester Edison Light Company. 


The Telephone in Paris,—Telephonic communica- 
tion between Paris and Rheims was opened to the 
public on Tuesday. The distance is 172 kilometres, 
but the electric resistance to be overcome between the 
two points is estimated at 217 kilometres. The ordinary 
telegraphic wire is utilised for the purpose, but there 
is a special telephonic station in the Plain of St. Denis, 
at the Point de Soissons. The tariff is one franc for 
five minutes’ conversation. 


American Telephone Patents,—Professor Elisha Gray 
has filed an affidavit in connection with the case now 
proceeding in America, in which he asserts his belief 
that Bell only constructed a speaking telephone after 
he had by irregular means learnt the secret from his 
(Gray’s) caveat at the Patent Office. He states posi- 
tively that the result of the Dowd case, in which his 
patents were concerned, was not reached by atrial upon 
its merits, but by an agreement between the parties. 
He had no control over this case at any time. He took 
no steps after filing his first application at the Patent 
Office because he was then of opinion that he had been 
honestly preceded by Bell, but from knowledge he had 
since gained he had changed that opinion. 


The Telephone at Goole,—At the last monthly meet- 
ing of the Goole Local Board, permission was granted 
to Mr. W. H. Bartholomew, C.E., to erect telephone 
posts down Old Goole, on the way to Reedness, 80 yards 
apart, on payment of ls. per pole; and upon similar 
terms permission was also granted to Mr. Bennett to 
erect telephone posts from Grove House to Swinefleet. 


The Telephone in a Workhouse.—The St. Pancras 
Board of Guardians has decided to effect telephonic 
communication between the superintendent’s office and 
the cottage used as quarantine wards at the schools, at 
a cost not exceeding £10. 


Forgery by a Telegraph Clerk.—Last week Frank 
Arthur Whitley, telegraph clerk, of Cradley, was com- 
mitted to the Assizes for stealing postal orders, the 
property of the Postmaster-General, and also for forgery. 
The prisoner sold two postal orders to a tradesman, 
which were posted in the prisoner’s presence to a 
London newspaper office. The letter did not reach its 
destination, and subsequently it was ascertained that 
one order had been cashed at Birmingham, and that the 
prisoner had forged the order. 


New Telegraph Stations in Corea,— The Great 
Northern Telegraph Company announces that the tele- 
graph system has been extended to Seoul, the capital 
of Corea, and to its port, Jenchuan (Chemulpo), which 
two places are thus now in telegraphic communication 
with the rest of the world, 


Telegraph Revenue.—The receipts on the telegraph 
service from April Ist to November 28th, 1885, were 
£1,210,000, against £1,220,000 received from April Ist 
to November 29th, 1884. 


Telegraphic Addresses.—The Ryde Town Council 
recently passed a resolution to ask the Postmaster- 
General that for telegraphic purposes a register might 
be kept at the post office of every house in the town 
numbered consecutively. Lord John Manners has re- 
plied that he is unable to comply with the application, 
as he considers that the present abbreviated addresses 
answer all reasonable requirements, and is preferable 
to a system wherein numbers are employed. 


Halifax-Bermuda-Jamaica Cable,—In our last week's 
columns we had an advertisement from the English 
Government for tenders for a cable to connect Halifax, 
Nova Scotia, with Bermuda, and this island with Jamaica. 
That the Government is wise in its determination to 
connect up our outlying naval stations there is no 
doubt, but perhaps there is a wider significance in this 
development, as from Jamaica there goes a direct cable 
to Aspinwall or Colon, the Atlantic entrance to the 
Panama Canal, now in process of construction. This 
cable has another use, as we may see in the near future 
Bermuda in telegraphic communication with the 
Azores, and thence with Europe, thus carrying out a 
scheme of Atlantic telegraphy long spoken of, but still 
unrealised. By those who study the history of sub- 
marine telegraphy, it will be well remembered that 
when Mr. Cyrus Field first originated the idea of 
trans-Atlantic telegraphy he strongly advocated the 
Northern Atlantic route as the best suited for this com- 
munication. His brother, the Rev. Dr. Field, wrote a 
book on the subject, illustrated in a Gustave Doré 
fashion, with gaunt steeple-like mountains as indicat- 
ing the bottom on the Southern route vid the Azores, 
and a muffin shaped plateau as representing the 
Northern route. How far the muffin route has proved 
the correctness of Dr. Field’s assertions, those who 
have grappled in North Atlantic waters on the ’65 "66 
Atlantics, the Direct United States, the Jay Gould’s and 
the Mackay-Bennett’s, can tell. Let us hope that, now 
that the personal interests of the owners of the New- 
foundland land lines require no longer to be consulted, 
the judgment of people with better appliances at hand 
to gain information of the bottom of the ocean, will 
favour the Southern route. Atall events, Her Majesty’s 
Government is to be thanked, on account of the subsidy 
it is prepared to recommend, for placing this Southern 
Atlantic route within the range of practical politics. 


Persian Gulf Cables—Colonel Bateman Champain 
telegraphs that the Dacia has arrived at Kurrachee 
after the completion of the New Persian Gulf Cable, 
thus announcing the termination of a very successful 
expedition. 


Personal.—Mr. E. March Webb, who has been at the 
Cape Verde Islands arranging the staff of the West 
African Telegraph Company, returned to England on 
Wednesday last, leaving at Praia 8. Thiago, Mr. E. W. 
Parsoné, the company’s manager, who has taken over 
the charge of the new lines. 


The Intercolonial Cable—The resolution proposed 
by the Treasurer of the Colony of New Zealand that 
the Colony should contribute a subsidy of £5,000 to 
the Cable Company between Australia and New Zea- 
land has been agreed to on certain conditions as to 
rates. 


Disposal of Electrical Plant,—The surplus electrical 
stock of Messrs. Paterson & Cooper, who are removing 
their showrooms from Little Britain to their factory at 
Dalston, will be disposed of by public auction at the 
first mentioned address, on Tuesday morning next, at 
10for 11 0’clock prompt. The stock includes about fifty 
dynamos, are and incandescent lamps, steam and gas 
engines, and many other effects. 
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Davis and Timmins, Limited,—Perhaps few better 
or more incontestable proofs could be given of the 
gradual extension of electrical business generally than 
the steady development of the trade done by the above 
company, depending as it does largely on the volume 
of electrical work of all kinds in progress and not on 
any one small portion. Commencing originally as a 
private firm, it was found desirable in August of last 
year to form the concern into a “ Limited” company, 
and already it has become imperative that larger pre- 
mises be secured for its operations, and these have been 
taken at 24, Charles Street, Hatton Garden, and the 
business transferred thereto. The multifarious kinds of 
work undertaken by the company can really only be ap- 
preciated by making a personal visit to the premises, 
which consist of a fine new building comprising five ex- 
tensive floors, in which forthwith about 60 men will be 
employed. In this building it is intended to keep a 
much larger stock than has previously been possible, so 
that goods of regular patterns can be straightway sup- 
plied ; and in the case of special patterns, the newest 
types of milling, profiling and wheel-cutting machinery 
in all sizes of English, French and American makes 
having been added, it is intended to turn out these as 
rapidly as can be wished and with a very superior 
finish. In this connection it may be mentioned that 
the company guarantees its work to be interchangeable. 
That its work is good is proven by the fact that it is 
relied on by the Admiralty, the Post Office, the Royal 
Engineers, the School of Military Engineering, and 
other public departments. In continuance we must 
not forget to add that over and above its manufac- 
turing business it also represents the important firm of 
Mouchel, for hard drawn copper wire of high conduc- 
tivity, and also another French house for all small 
sizes and all kinds of solid drawn tube, which house, 
through the company, undertakes to draw metal into 
any shape which may be required. We have ourselves, 
ere now, experienced a difficulty in getting small tubes 
drawn, and welcome the entrance of Messrs. Davis and 
Timmins, Limited, in this field to supply this want. 
Some specimens of such tubes in silver we saw on 
recently visiting the Charles Street works, and nothing 
but high praise can be given of the quality of them. 
Altogether we may safely say that a visit to the factory 
is most interesting, and we have no hesitation in re- 
commending those who require such work as that 
turned out by the company to visit it, if an opportunity 
is obtained for so doing. 


Electricity as a Motive Power,—The fourth annual 
convention of the American Street Railway Association 
has just been held in St. Louis. The committee on 
“Progress of Electricity as a Motive Power” made 
a report to the following effect: “ Your committee 
considers the application of electricity in the propul- 
sion of street cars as entirely feasible. The seven 
electric railways in Europe, besides the tests in this 
country, prove this to be true. It is now narrowed 
down simply to a question of dollars and cents, or com- 
parative economy with horses, cable power, &c.” In con- 
clusion, a letter was read from a New York firm offer- 
ing to equip any tramway with electric motors, and 
to stipulate that should satisfaction not be given the 
parties contracting, to remove the same at the company’s 
own cost. 


Rubber Works for Sale.—The extensive manufac- 
turing premises of the Irwell Rubber and Gutta Percha 
Works, Limited, situated on the north bank of the 
Irwell, were recently offered for sale by order of the 
Court of Chancery. The works possess elaborate ma- 
chinery, plant, etc., and occupy an area of 48,000 square 
feet, and large sums of money have been expended by 
the previous and present owners upon improving the 
works since they were established 38 years ago. The 
highest bid made was £19,500, but did not come 
up to the reserve price fixed by the Court of Chancery, 
and the property was accordingly bought in by the 
vendors. 


Society of Arts—At meetings “ after Christmas,” 
the following among other papers will be read : 
“ Domestic Electric Lighting,” by W. H. Preece, F.R.S., 
and “The Experiments with Lighthouse Hluminants 
at the South Foreland,” by E. Price Edwards. On 
Wednesday evenings, December 30th and January 6th, 
Prof. Silvanus P. Thompson, D.Sc., will give two 
juvenile lectures on “ Waves.” 


The Measurement of Temperature,—If we are not 
much mistaken, Mr. Bottomley will be taken to task 
with regard to his estimate of the temperature of a 
body which is visible in a dark room, Could he not 
arrive at the actual figure by electrical measurement ? 
We cannot, by this method, make the results agree with 
Mr. Bottomley’s assumption. 


The Daft System.—In the Scientific American for 
November 21st appears a detailed description of the 
Daft system of electrical propulsion on the New York 
Elevated Railway. Some very excellent illustrations 
accompany the article. 


Lighthouse Dluminants—Mr. J. R. Wigham has 
proposed to the Trinity House authorities the following 
conditions as the basis of further experiments with the 
electric light.—Let it be shown with whatever lamps, 
generating apparatus, and lenses may be considered 
by the engineer of the Trinity House to be most suit- 
able for its exhibition as a fixed light, as a revolving 
light, and as a group flashing light. In each case the 
light to be exhibited as a lighthouse light, illuminating 
equally the horizon and the intermediate space between 
the horizon and the lighthouse. 


Domestic Electric Lighting.—The firm of Messrs. 
Hunter, Harrison & Co., electrical engineers, of 16, St. 
Swithin’s Lane, have recently partially fitted the resi- 
dence of Mr. Clark, 27, Queen’s Gate, with an electric 
light installation, the power for which is derived from 
a Ross battery. The number of lamps (Woodhouse 
and Rawson’s incandescence, of 10 candle-power) 
actually fixed is 23, and four sets of batteries of 12 
cells each are employed for producing the current. 
The working electromotive force of the cells is stated 
to be about one volt per cell, and the cost of working 
ld. per 100 watts, inclusive of materials, labour, &c. 
This estimate is, no doubt, somewhat nearer the truth 
for a primary battery than many of the absurd values 
which are often given. The electrodes of the battery 
are zine and carbon, the former being immersed in a 
solution of salt, and the latter in a mixture of hydro- 
chlorice acid and water and an acid solution called by 
the inventor “eureka.” About one-half of the lamps 
could be lighted at full candle-power at a time. 


Obituary.—We regret to learn that on Thursday, the 
26th ult., Dr. Tribe breathed his last. The deceased 
gentleman was well known from his researches, under- 
taken with Dr. Gladstone, on secondary batteries, and 
as the inventor of a promising form of secondary cell. 

The death is also announced of Colonel Mangin, the 
well-known inventor of the “ projector” bearing his 
name which is so generally used in search-light expe- 
r ments. 

Dr. Thomas Andrews, F.R.S., a distinguished che- 
mist, who presided at the meeting of the British 
Association held in Glasgow in 1876, died at Belfast 
on Thursday, the 26th ult., in his 71st year. 


The Elieson Car on the Road,—The Poplar District 
Board of Works has consented to the trial of Mr. 
Elieson’s electric tramcar on the line in the Com- 
mercial Road, Poplar. It was stated that the experi- 
ment would be carried out at night. 
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Society of Telegraph-Engineers and Electricians.— 
The annual general meeting for the election of council 
and officers for the ensuing year, is to take place at 25, 
Great George Street, on Thursday, December 10th. 
The following papers will be read at the meeting :— 
“A method of eliminating the effects of Earth and 
Polarisation Currents in Fault Testing,” by Walter J. 
Murphy, assistant-electrician, E. & 8. A. T. Co.’s ss. 
Great Northern; and “A method of Localising a Fault 
in a Cable by Tests from one end only,” by H. Kings- 
ford, associate. 


A New Feature in Electric Lighting.—Paris is fol- 
lowing in the wake of London as regards swimming 
baths. These are being gradually established in various 
quarters of that capital, and are apparently greatly ap- 
preciated, as the said baths are very well patronised. 
One of the latest additions is the bath known as 
“ Piscine Rochechouart,” established in the street of 
the same name, and in what used to be one of Mr. 
Godillot’s (the celebrated army contractor under the 
last Imperial régime) largest workrooms. It is lighted 
electrically, principally by means of arc lamps of the 
recent Street and Maquaire’s system. This system had 
to be fitted up in a great hurry, and before the lamps had 
been fairly tested and adjusted. Two electricians were 
told off to attend, during the first few weeks, to the regu- 
lation of thelamps. A difficulty soon presented itself ; 
two evenings in the week are reserved for ladies, and the 
representatives of the fair sex objected to the presence 
of the two horrid male electricians. As none of the 
three known lady electricians, viz., Madame du Moncel, 
the Queen of the Belgians, and Mrs. Swan were avail- 
able to take charge of the apparatus, the inventors 
were, for a time, puzzled as to how to keep their lamps 
in order without giving offence to the ladies. They 
soon, however, hit upon a happy idea. “ Let the elec- 
tricians be dressed as swimming masters,” and this was 
done. Of course they handled, occasionally, the lamps, 
but as they seemed ready to dive and effect rescuing 
work at a moment’s notice, the ladies offered no further 
objections, and, indeed, seemed rather pleased with a 
management which provided such clever swimming 
masters, who, in addition to their “divers” duties, 
were also capable of trimming and adjusting the latest 
forms of improved are lamps. Matters now go on 
swimmingly. 


A Satisfactory Change—The Editor of Knowledge 
announces that the recent change made in that journal 
from a weekly to a monthly periodical has apparently 
met with general approval. We may be classed amongst 
the approvers. 


A Telpher Line for Trinidad.—It has been pro- 
rae to lay down a telpher line in the island of 

rinidad, West Indies, to bring produce to the coast. 
The conveyance at present, by mule back, costs about 
$2 a ton. 


The Blackpool Electric Tramway.—The cost of the 
construction of the Blackpool electric tramway has been 
stated by the ex-surveyor to have been £11,033 for the 
whole length. This, however, is only for the cost up 
to the time of the first visit of the Government Inspec- 
tor, states the Mechanical World, between that time 
and the second visit the line had almost all been relaid 
and points and crossings altered, so that until the Cor- 
poration and the contractors have settled between them 
this extra work the entire cost of the line cannot be 
known. 


The Price of Gas.—The Directors of the South 
Metropolitan Gas Company have resolved to reduce the 
price of gas to two shillings and sixpence per thousand 
feet from Christmas next. 


Microphones and Deafness.—A prize is offered, of 
3,000 frances, by Baron Leon de Lenval of Nice, France, 
for the best readily portable instrument constructed 
according to the principle of the microphone, for im- 
provement of hearing in cases of partial deafness. The 
Award Committee will receive instruments intended 
for competition up to December 3lst, 1887. The 
awarding of the prize will take place at the Fourth 
International Congress for Otology, to be held at 
Brussels in September, 1888. 


Measuring Light,—The apparatus which is described 
in our other columns as an invention of Mr. Edison’s 
for measuring light, appears to us less worthy of reliance 
than the standard candle with all its deficiences. It is, 
however, sufficiently interesting to bring before the 
notice of our readers. 


The Siemens Memorial Window.—On Thursday, the 
26th ult., the relations and friends of the late Sir 
William Siemens assembled in the Jerusalem Chamber 
of Westminster Abbey, for the purpose of doing honour 
to his memory by the unveiling of a memorial window, 
which has been contributed by members of the five 
engineering societies with which Sir W. Siemens was 
associated. Among the representatives of the Tele- 
graph Engineers there were present, Mr. Preece, F.R.S., 
Mr. Spagnoletti, Major-General Webber, C.B., R.E., 
Prof. W. G. Adams, Sir F. A. Abel, C.B., Prof. D. FE. 
Hughes, F.R.S., Prof. Ayrton, F.R.S., and Dr. Hopkin- 
son, F.R.S. The design in the window is to set forth 
the sanctity of labour, illustrating the maxim Laborare 
est orare. At the base is the following inscription :—In 
memory of Charles William Siemens, Knt., D.C.L., LL.D., 
F.R.S., Civil Engineer, Born 4th April, 1823 : Died 19.h 
November, 1883. Erected as a tribute of respect by 
his brother engineers. The window has been designed 
and executed by Messrs. Clayton and Bell, under the 
direction of Mr. J. L. Pearson, R.A., the architect to 
the Dean and Chapter of the Abbey. After the window 
had been unveiled, prayer was offered by the Dean, 
and the proceedings closed with “The Heavens are 
telling,” from Haydn’s Creation. 


An Electric Boat at Brooklyn,—It is stated that a 
boat will be launched in a few days in Brooklyn, the 
propelling power of which will be electricity. 


Sale of Electrical Appliances—We would direct the 
attention of those of our readers engaged in business to 
the sale of electrical effects at 77, Turnmill Street, 
E.C., on Monday morning next. 


Railway Carriage Lighting.—“D. C.,” writing to 
the Zimes, points out that after two years’ trial the 
lighting by electricity of two trains, one on the Brighton 
and South Coast line and the other on that of the South 
Eastern Company, has proved perfectly satisfactory, 
not a hitch having occurred, and states that these two 
companies will probably extend the system, as it is 
both cheaper and more effective than any other. He 
attributes the delay in the more general adoption of 
electric lighting in railway carriages to the fact that 
many railway companies have theories and systems of 
their own from which they refuse to depart. 


The Telephone and Telegrams.—At the monthly 
meeting of the Bradford Chamber of Commerce, held 
last week, a letter was read from Major Shepherd sug- 
gesting that the Chamber should support an application 
to be made to the Postmaster-General by the chairman 
of the National Telephone Company (Colonel Jackson) 
praying that facilities might be granted whereby any- 
one connected with the Telephone might telephone to 
postal telegraph offices messages to be forwarded to 
any part of the world, and also receive the same at their 
houses or places of business by similar means, The 
question was referred to the Postal Committee. 
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Electric Lighting in Birmingham,—A very successful 
installation of the electric light may be seen at the new 
Birmingham Liberal Club. A Crompton machine of 
the latest type is driven by a Marshall 12 H.P. com- 
pound engine, and feeds 160 incandescent lamps 
throughout the building. The electrical engineer, 
under whose superintendence the work has been 
carried out, is Mr. Henry Lea, of Birmingham. The 
lighting of the Town Hall, fitted up in 1882 with 600 
incandescent lamps by the same gentleman, has been a 
permanent success ; and the Theatre Royal and Prince 
of Wales’s Theatre are both now excellent samples of 
what may be done with a good gas engine. At the 
latter theatre a 16 H.P. gas engine driving a Ferranti 
dynamo affords current sufficient for 200 incandescent 
lamps of 16 C.P., as well as three Crompton arcs in the 
front ; and, though the driving is direct, the light is 
quite steady and reliable. At the house of Mr. Frank 
Mitchell, Edgbaston, where the fittings by Winfield 
are very handsome, 37 lights are run direct, the 
machine used being a Crompton-Burgin, and a 
engine being found quite steady enough for the pur- 
pose. A billiard room in another house 160 yards 
away is also supplied through a branch wire. Mr. Lea 
has an interesting example of the smallest practicable 
plant at his own house at Edgbaston—a } H.P. gas 
engine charges 24 E.P.S. accumulators, from which the 
current is switched on as required for 12 lamps. The 
dynamo employed for this small domestic installation 
is one of novel arrangement supplied by Messrs, 
Chamberlain and Hookham. 


Electric Light at the Birmingham Cattle Show,— 
The Birmingham Cattle Show, held this week, which 
was visited by the Prince of Wales on the opening day, 
was illuminated internally by 16 are and about 45 in- 
candescent lamps, and a 3,000 C.P. are outside the 
building showed the way to the entrance. Two Giilcher 
dynamos were employed, each of which was capable 
of running the whole of the lights, the power being 
derived from a Fowler semi-portable engine. The 
installation was the work of Messrs. Player and Co., 
the local agents for the Giileher Company. The same 
firm has recently completed the lighting of Messrs. 
Morewood’s works at Soho, where 16 arcs and 30 in- 
candescents have been substituted for gas. Messrs. 
Player’s own works are also lighted electrically, and 
they employ a novel form of high speed engine which 
is said to compare favourably in some respect with the 
most favoured engines of that class. 


Royal Society —The anniversary meeting of the 
Royal Society was held at Burlington House,on Monday, 
St. Andrew's day, when Professor Huxley delivered the 
anniversary address, reviewing the progress of science 
during his lifetime. To the regret of the Fellows, he 
announced that indifferent health compelled him to 
resign the presidency of the Society. ‘The medals of 
the Society were at the termination of the address pre- 
sented to the savants to whom they had been awarded, 
among these being Professor Hughes, upon whom the 
honour was conferred for his electrical and magnetic 
researches. Professor George Gabriel Stokes, M.A., 
D.C.L., LL.D., was elected president for next year. 


Gas Engines Patents,—Mr. Justice Pearson has for 
several days been engaged in hearing a case in which 
Dr. Otto, inventor of the Otto gas engine, proceeds 
against the defendant, Steele, for infringement. Mr. 
Moulton, Q.C., is counsel for the defendant, and alleges 
anticipation of the Otto patent by several inventors, 
and the publication in England of their inventions, 
The case had not concluded at the time of our going to 
press. 


Incandescent Lamps.—We have received a copy of a 
pamphlet just published by Messrs. Woodhouse and 
Rawson on incandescent lamps, which, apart from its 
business nature, conveys as much general information 
on the subject as is possible. 


Shocking Fatality —A middle-aged wood-turner, 
named Thomas Jones, was on Wednesday afternoon, 
while putting a strap on a pulley to drive a grindstone, 
at the Birmingham Works of the Phosphor Bronze 
Company, caught in the band by his clothes, drawn up 
the pulley and literally dashed to pieces. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES 


Auglo-Continental Telephone Company, Limited.— 
A meeting of this company was held at the office of 
Messrs. Fox and Greig, 22, Austin Friars, on the 26th 
ult., when an account was given as to the manner in 
which the winding up of the company has been con- 
ducted and its property disposed of. 

Phenix Electric Light and Power Company, Li- 
mited.—An Order of the Chancery Division of the 
High Court of Justice, dated 6th of May, and filed on 
the 24th ult., directs the striking off from the register 
of this company the name of Mr. Charles Royal 
Dawson, and rescinds a contract to take 500 shares in 
the company. Mr. Dawson is also permitted to prove 
against the assets of the company in the winding up 
thereof for the sum of £250 paid in respect of the said 
shares. 

Ingrey, Poore and Latham, Limited.—An agree- 
ment dated 17th ult. regulates the sale and purchase of 
the business acquired by this company. The con- 
sideration is £2,500 in fally paid shares, and a sum in 
cash, not exceeding £150, in payment of debts due to 
the vendors up to the Ist October last, and all debts and 
liabilities beyond those covered by this sum are to be 
paid by the vendors, 


CITY NOTES. 


The “ Volta ” Electrical Company, Limited. 


A GENERAL MEETING of the shareholders of this company was held 
at the office of the company, No. 2, Chatham Buildings, Circus 
Street, Piccadilly, Manchester, on Friday, the 27th day of Novem- 
ber, to consider the position of the company, and, if deemed 
advisable, to authorise the issue of mortgage debentures. It was 
decided not to issue debenture bonds, but to wind up the company 
by voluntary liquidation, the following resolution being passed :— 
“ That it has been proved to the satisfaction of this meeting that 
the company cannot, by reason of its liabilities, continue its 
business, and that it is advisable to wind up the same; and that 
the company be wound up voluntarily accordingly.” 

Should this resolution be confirmed at the extraordinary genera 
meeting to be held on the 7th inst., a further resolution will be 
proposed for the appointment of a liquidator or liquidators for the 
purpose of such winding up, with power to expend money for the 
purpose of carrying out pending contracts. 


Great Northern Telegraph Company, Limited,— 
The numbers are published of 50 debentures of £100 each, drawn 
in Copenhagen on the 24th ult., for repayment on January Ist. 
Payment will be made in London at the offices of Messrs. C. I. 
Hambro and Son, 70, Old Broad Street, E.C. 

Spanish National Submarine Telegraph Company.— 
A drawing of Six per Cent. debentures, to be paid off on Decem- 
ber 31st, will take place on December 7th at the offices of the com- 
pany, 106, Cannon Street. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The reccipts for the weck 
ending November 27th were £2,385, after deducting the fifth of the gross 
receipts payable to the London Platino-Brazilian Telegraph Company, Limited, 

The Eastern Extension, Australasia and China Telegraph Company, Limited. The 
receipts for November, 1885, amounted to £40,427, against £42,286 in the corre 
sponding period of 1884. 

The Direct Spanish Telegraph Company, Limited. The estimated reecipts for 
the month of November were £3,021, against £1,729 in the corresponding period 
of last year. 

The Eastern Telegraph —— Limited. The receipts for November amounted 
to £56,245 agaivst £55,640 in the corresponding period of 1884. 

The Brazilian Submarine Telegraph Company, Limited. The receipts for the week 
ended November 27th, amounted to £5,050, 
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PROCEEDINGS OF SOCIETIES. 


The Society of Telegraph-Engineers and Electricians. 


An ordinary general meeting of this society was held on Thurs- 
day, November 26th, Mr. C. E. Spacno.erti, President, in the 
chair. 

The minutes of the last ordinary general meeting having been 
read and confirmed, and the listlof new, and proposed new, mem- 
bers announced, a paper on “The Necessity for a National 
Standardising Laboratory for Electrical Instruments”? was read 
by Dr. J. A. Fueminea, M.A., D.Sc., Member. 

Sir John Herschell had many years ago pointed out that if 
anyone experimented and conducted research work for his own 
private information alone, then the necessity for a general 
system of standards did not exist; but if the results were to be 
handed down to posterity, and made comparable with those con- 
ducted by other workers, then it was most vital that they should 
be expressed in terms of recognised weights and measures. The 
early experimenters in electrical work employed arbitrary units, 
Wheatstone, for example, using the foot grain of pure copper wire 
as a standard of resistance; similar units were employed by Jacobi 
and others. Cavendish many years ago appears to have made a 
a set of standard condensers and to have defined a standard of 
electric tension. As regards the verification of instruments gene- 
rally, it was pointed out that chronometers could be verified and 
a certificate given as to their correctness, but no such verifications 
have been obtained in the case of electrical standards except in 
one or two cases carried out in the Cavendish Laboratory at 
Cambridge. Actually, those who use electrical measuring in- 
struments are entirely in the hands of the maker as regards the 
accuracy of the standards. At the present time we can have the 
standard of gold verified and stamped by leaving the article at 
the Goldsmiths’ Hall, but if we wish the correctness of an 
ammeter or voltmeter ascertained we have no means of doing so. 
The units of time, length and mass can always be reproduced 
with ease and great accuracy. As regards the absolute system of 
units, its advantage was of course the fact that it obviated the 
use of the constants, which in arbitrary systems were necessary 
in order to translate the values in one system to the values in any 
other system. Referring to the Paris Congress, people were 
beginning to see that no good had arisen from its decisions. The 
necessity for accurate standards in practical work was very great, 
for it was a mistake to suppose that laboratory researches were 
the only cases in which very correct values were required to be 
obtained. 

How is the general subject of the paper to be brought about, 
and supposing a site out of London to be selected, which is 
in telegraphic communication with Kew and Greenwich, then what 
standardising instruments would have to be designed? Having 
once arranged a measuring instrument on the principle advocated 
by Lord Rayleigh, namely, a balance which measured the attraction 
between two coils through which a current passes, and having accu- 
rately determined its constant, all necessary verification measure- 
ments could be made with very great ease. The general plan of 
the laboratory, therefore, consists in having available instruments 
oy arranged. In order to forward the matter an influential 

d ought to be formed, and public opinion ought to be aroused 
to the importance of the subject; this might be very properly 
undertaken by the society. As regards standardising and giving 
certificates of the same, some difficulty would be experienced in 
the case of instruments which were liable to change ; in such cases 
a note should be added pointing out to what errors the instru- 
ments were subject. The author pointed out that there were at 
present a very large number of chemical laboratories where 
analyses of the purity of ores and metals could be made, but if 
the conductivity of a wire were required it was very difficult to 
get it done. In the suggested laboratory a good deal of research 
work might be carried on ; for instance, experiments in the mag- 
netic permeability of iron would be very valuable. Endowment 
for research would be necessary, but care would have to be taken 
that this did not become a research after endowment. He would 
suggest that a portion of the profits made by the Patent Office 
might be devoted to the purpose of the laboratory in question. 
The number of patents taken out in the years 1881, 1882, 1883 
and 1884 were 5,751, 6,241, 5,993 and 17,110 respectively, or a 
total of 35,095. Of these patents 900, 1,000, 700 and 1,400, or a 
total of 4,000, related to electrical subjects, and about £100,000 
must have been paid for fees in connection with them. Of this 
amount probably £10,000 would cover the office expenses, leaving 
a very large margin. Was it the duty of the State to move in 
the matter? Inasmuch as electricity was becoming a marketable 
article sold by meter like other articles were sold by measure or 
weight, he thought that it was, as without a State recognised 
standard it would be impossible to settle legal disputes which might 
occur in cases where electricity had been supplied. 

In the discussion which followed the reading of the paper, 

Mr. Curyne (head of the Board of Trade Standards Office) said 
that it was quite evident that there was great practical necessity 
for uniformity in the standards, but he hardly thought that the 
paper had put the case strongly enough. He thought that new 
standards were not required, as their value seemed to be substan- 
tially settled: He considered that the proposed laboratory should 
certainly not combine research amongst its other functions; it 
ought to be confined to verification only. The case mentioned in 
the paper of the standardising of watches was not, he thought, a 
case in point, as the correctness of a watch did not practically 


represent a market value. He was sure that if the whole matter 
were properly represented to the Board of Trade it would be 
properly and carefully considered. 

Mr. Wurppte (Superintendent of the Kew Observatory) said 
that Kew already stood in a position which would enable what was 
required to be done. They had there the necessary standards of 
time and length and weight, and magnetic instruments which 
daily and hourly recorded the horizontal intensity of the earth’s 
magnetism ; standard thermometers were also in use, consequently 
only a few additional instruments would be required in order to 
enable the necessary measurements to be effected. The locality 
where the observatory was situated was perfectly free from vibra- 
tion ; moreover, it was very accessible from London. The opera- 
tions were conducted by a committee of the Royal Society, which 
was always ready to extend the field, if necessary, as far as possible. 
He might mention that the observatory at present undertook the 
verification of twenty-six different kinds of instruments. If the 
matter were properly represented to the Royal Society, grants for 
the purpose would probably be obtained. As to the maintenance 
of the staff, &c., the fees would probably be sufficient to cover 
this. 

Dr. Jackson (of the Patent Office) thought the estimates of the 
number of electrical patents issued, as enumerated by Professor 
Fleming, were rather excessive, and the total values were placed 
too high. He thought the suggestion that a portion of the profits 
of the office should be applied to the required purpose, a good 
one. He considered the time ripe for the issuing of standards, 
and he thought that the Kew Observatory would be the proper 
place for the work to be carried on. 

Mr. Frost pointed out that complete lists of all the patent 
specifications were to be found in the library of the society. 

Prof. Carry Foster hoped that practical steps would be taken 
in the matter. 

Mr. R. E. Crompton considered that if something was not done 
soon the electrical engineers would have to take the matter up 
personally, as things cannot go on much longer as they are at 
present. He thought the society ought to move in the matter. 

Mr. Breas moved that the council should appoint a committee. 

Mr. Preece said that it had always been a favourite idea of his 
that the society should form a laboratory to enable research work 
to be carried out, but he thought that this should be distinct from 
what was really a standards office. He quite concurred with Dr. 
Fleming that the decision of the Paris Congress was wrong. He 
had communicated with Prof. Rowlands in America and with 
other savants on the Continent, with reference to the determina- 
tion of the true ohm, and the conclusion come to was that the 
time was not yet ripe for further action. 

Prof. Ayrton thought that the suggestion that the laboratory 
should be used for research as well as verification purposes was 
not a good one; the two ought to be quite distinct. He advised 
that the first should be dropped. Research work would be much 
better carried on at the Universities; but, unfortunately, the 
hands of many professors were tied, in consequence of the 
immense amount of elementary instruction which they had to 
carry on. 

Prof. Apams, Lieut.-Col. WeBBer, Mr. Swinsurne, Mr. Morvey 
and Mr. BernsTEIN also took part in the discussion. 

The meeting then adjourned. 


NEW PATENTS-—1885. 


14445. “ Wall socket and plug for portable electric lamps.” 
A. P. Lunpsera. Dated November 25. 

14463. “ Sliding electric lamps.” P. Kraurz. Dated Novem- 
ber 25. 

14474. “Electric generators, and regulating same.” H. E. 
Newton. (Communicated by H. W. Cook.) Dated November 25. 

14483. “ Electric batteries.” H. Aron. Dated November 25 


14515. “ Dental instruments operated by electricity.” A. 
Kirsy. Dated November 26. 

14533. ‘“ Mechanical telephone.” L. N. Lozs. (Communi- 
cated by C. Loeb.) Dated November 26. 

14535. “Mechanical telephone.” L. N. Lors. (Communi- 
cated by C. Loeb.) Dated November 26. 

14544. ‘“‘ Motor for producing electricity on railway trains.” 
R. H. Heenan. Dated November 26. 

14550. “ Utilising gas fittings for the electric light.” H. F. 
Jort. Dated November 26. 

14612. “ Galvanic battery.” A. Dun, F. Hasstacuer. Dated 
November 27. 

14633. “ Submarine and subterranean electric cables.”” A. M. 
CiarK. (Communicated by E. Flotron and F. B. A. Royer de la 
Bastie.) Dated November 28. 

14695. “ Electrical apparatus for releasing door and similar 
fastenings.” C.L. Carson. Dated November 30. 

14741. “ Duplex cut-out for electric circuits.” E. M. Barey, 
A. Grunpy. Dated December 1. 

14742. “Bi-polar switch for electrical currents.’”’ R. M. 
Bartry, A. Grunpy. Dated December 1. 

14765. “ Compounds for electrical purposes.” E. C. Sran- 
ForD, T. J. Jones. Dated December 1. 
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ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1884. 


15392. “Improvements in electric street fire alarms.” J. 
Roserts. Dated November 22. 6d. The principal object of the 
invention is to obviate the liability to give false alarms, which 
exists in the apparatus commonly used. 


15612. ‘“ Improvements in fittings for carrying “safety fuses” 
for use in electric circuits.” G.C. S1nuar. Dated November 27. 6d. 
Has for its object the production of a simple, and at the same time, 
highly efficient fitting, capable of being rapidly replenished with 
new “ fuses ” when the one in use has been melted, and of auto- 
matically adjusting itself to fuses of various gauges. 

15648. “ Improvements in dynamo-electric machines.” W. 
Martuer, J. Hopxinson and E. Hopkinson. Dated November 27. 
6d. In order to augment the intensity of the magnetic field, and 
thereby increase the output of the machine, the inventors greatly 
increase the section of iron in the magnets and pole pieces beyond 
what has been usual hitherto in machines of this class, and they 
construct the armature of plates of iron forming a ring, the plates 
being insulated from each other by paper discs or other suitable 
means. The section of the iron in the armature is not much less 
than the section of the iron in the magnets, thereby ensuring that 
the magnetic induction is not restricted by reason of the iron 
becoming too rapidly saturated. The interior of the ring is 
entirely open, allowing free admission of air on to the surface of 
the conducting wires. 


15692. ‘ Improved construction of thermo-electric piles. J. 
Lea and G. C. Harvey. Dated November 28. 6d. The inventors 
prevent the metal from combining with the gases of the atmos- 
phere by hermetically enclosing it in the other metal forming the 
pair in such a manner that the pair touch each other at the part 
where the heat is applied, and also for a short distance therefrom. 
The outer and inner metals have then a space between them 
which is filled with some insulating material such as asbestos. 


15768. “ Improvements in electro-dynamic motors.” ‘TT. J. 
Hanpvrorp. (Communicated from abroad by F. J. Sprague, of 
New York.) Dated November 29. 8d. The inventor weakens the 
field by decreasing the magnetising effect of the field magnet 
coils to produce an increase of the mechanical effects—that is of 
the speed or power or both of the motor—and he strengthens the 
field by increasing the magnetising effect of its coils to decrease 
the said mechanical effects. 


15969. ‘Appliances for automatically controlling electrical 
circuits.” K.W.Heperes. Dated December 4. 6d. The inventor 
arranges a lever in such a manner that so soon as the working 
current in the main circuit increases, the lever is urged by a 
spring or weight into a new position, so as to make the current 
pass through the spare fuse, or if a spare fuse is not employed, 
break the circuit. The lever is at first held by a locking ar- 
rangement, which is released by the action of an electro-magnet 
wound with fine wire, which is so placed in a shunt circuit that a 
portion of the current, before it either passes through the fuse 
that is being used, or through the circuit in which the lamps are 
placed, shall be diverted through the coils of this electro-magnet. 
At the moment of rupture of the fuse, or when the current be- 
comes too strong, more current flows through the coils of the 
electromagnet and enables it to release the locking arrangement 
and thus cause the spring or weight to move the lever. 


16016. ‘ Improvements in apparatus for measuring electric 
currents. J.C.Mrwsurn. (Communicated from abroad by P. C. 
Gerboz, of Paris.) Dated December 5. 6d. Consists of a water 
meter whose valve is actuated by a solenoid, as described in the 
Review for October 31st. 


16082. ‘ Improvements in microphonic transmitters.” W. L. 
Wise. (Communicated from abroad by A. Dejongh, of Brussels.) 
Dated December 6. 6d. At one side of a plate (being the reverse 
side to that against which words are to be spoken) are fixed two 
carbon pieces connected by a carbon cylinder in such a manner 
that the electric current, entering at one of the carbon pieces, 
shall traverse the contact between it and the carbon cylinder, 
then the said cylinder, the contact between it and the other 


carbon piece, and lastly flow out through the last-mentioned 
carbon piece. A plate is parallel to the vibrating plate, 
and two ee are fixed upon the former. The above-mentioned 
carbon cylinder rests simultaneously upon the said two pins and 


upon the carbon pieces. Suitable pins or stops are provided in 
order to prevent the carbon cylinder from shifting in the direction 
of its axis. Figs. 1 and 2 show the arrangement. 


16128. “ Improvements in electrical railways and tramways.” 
J. Horxinson. Dated December 8. 8d. Upon the car, electro- 
motor, or vehicle the inventor carries a transverse bar or bars, or 
instead, or in addition, a roller or rollers which shall rub upon a 
roll against the conductor which is suspended along the line. 
This conductor consists of a wire or wires, for example, like tele- 
graph wire carried upon suitable insulators, the transverse bar or 
bars, roller or rollers, or other conductors on the vehicle, touchin 
the underside of the wire or wires which rests or rest on the sai 
conductors on the vehicle, as the vehicle passes along. 


16361. “ Improvements in obtaining electric currents for light- 
ing and other purposes.” RK. Rose. Dated December 12. 6d. A 
double line of wind vanes are arranged along the roofs of the rail- 
way carriages. Each wind vane gives motion toa horizontal spindle 
extending from near the margin of the roof towards the centre. 
At the extremity of the spindle it carries a worm wheel that gears 
with a corresponding worm on a light horizontal shaft extending 
from end to end of the carriage. The longitudinal shaft is 
geared to give motion to the armature of a small light-running 
dynamo. 


16435. “An improved system of receiving relay apparatus for 
long distance telegraph lines and particularly submarine and sub- 
terranean cables.” A. M. Ciark. (Communicated from abroad 
by L. Maiche, of Paris.) Dated December 13. 6d. Consists in 
causing the emission between two points of an apparatus suitably 
arranged, of an induction spark, a statical spark, or a brush dis- 
charge, in vacuo, in an atmosphere of air or gas rarefied or not. 
The spark emitted between these two points is in the position of 
“useless discharge,” that is to say it produces no effect on the 
recording apparatus. The spark or brush discharge emitted be- 
tween these two points is so arranged in the instrument, as to be 
capable of alteration in its position under the influence of the 
magnetic effects developed by the line currents traversing the 
coils of the instrument. By this alteration of position under the 
influence of the passage of one of these currents, the spark or 
brush ceases to play between the two first mentioned points, but 
is emitted from the first one only of these points and passes to a 
third point or electrode suitably arranged for the purpose. In 
this second position of “ useful discharge” the spark or brush 
acts on the recording instruments. To this end the discharge of 
this spark or brush is caused to pass through the fine wire of an 
induction coil, termed a “ reconstitution ”’ coil, the effect being to 
produce in the coarse wire of the coil, an induced current of quan- 
tity, capable of working a relay or other apparatus. 


16567. “Improvements in brushes for dynamo-electric ma- 
chines.” G. Hooxuam. Dated December 17. 6d. Instead of 
allowing the brush itself to come in contact with and rest upon 
the commutator, the inventor inserts between it and the commu- 
tator a strip of thin sheet copper or other metal of about the saine 
width as the brush. This piece of thin sheet metal is made to lie 
as flat as possible against the brush proper, and is of such flexi- 
bility that the pressure of the wire brush ensures its contact with 
the commutator throughout the whole or nearly the whole width 
of the brush. 


16767. “Improved means for storing and transporting elec- 
trical energy.”” J. H. Jonnson. (Communicated from abroad by 
L. H. Rogers, of New York.) Dated December 20. 8d. The 
present invention contemplates the charging of storage batteries 
or electric accumulators of any ordinary or suitable construction 
and the transportation of the charged cells to the places where 
the power is to be utilised and it consists in, building cells of 
storage batteries into vehicles of all kinds for land or water trans- 
portation, such as carts, wagons, railroad cars, canal boats, 
barges, river boats, ships and the like, so that the frames of the 
vehicles constitute in whole or in part the containing vessels of 
the batteries. 


1885. 


1714. “ Improvements in electrical measuring instruments.” 
J. R. Prarr. Dated February 7. 6d. Relates to the Wheat- 
stone bridge, and the object of this invention is to produce a more 
rapid means of measurement than can be effected by the existing 
forms. 


9064. “ Improvements in regulators for electric are lamps.” 
H. J. Happan. (Communicated from abroad by H. Henneberg 
and R. O. Lorenz, both of Vienna.) Dated July 28. 6d. Relates 
to the employment of the magnetic action at a distance upon 
rotating iron, or other para-magnetic bodies, for the regulation of 
the arc in electric arc lamps. For this purpose the weight of a 
rack, serving as one of the carbon holders and meshing with a 
gear wheel or equivalent piece of mechanism, is used for turning 
a disc of iron, and the speed of rotation of this disc is influenced 
by the action of electro-magnets at a distance. 


AMENDED SPECIFICATION. 


3803. ‘‘Telephonic apparatus.” S. P. THompson. Dated 
August 9, 1882. Amendment dated April 24, 1885. 
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CORRESPONDENCE. 


Re Electrical Formule. 


I have to thank Mr. W. Moon for his remarks on my 
formule regarding the magneto-dynamo, the more so 
as Mr. Moon, by these remarks reminds me that I have 
not taken care enough in wording my definitions to 
put clearly before the reader the use of that coefficient 
which I call the figure of merit of dynamos. 

I venture to think that my last article may have 
shown to Mr. Moon that he is not right in saying :— 
“Mr. Andersen has not mentioned the case of ma- 
chines having different amounts of conductors on their 
armatures ;” for my definition of F, derived from my 
formule IV. and VI., runs :—* The figure to which, by 
constant amount of work done in unit time, the volume 
of conductor and the percentage of waste are inversely 
proportional ;” and I had already in the previous 
number pointed out from IV. and VI. that—* the per- 
centage of internal waste is inversely proportional to F 
while the activity is directly proportional to F.” 

The variations on these definitions, which can be 
produced, are many. As for those Mr. Moon prefers 
as better, they do not answer my purpose, which is to 
show that from the ordinary test of a dynamo and a 
few details of its mechanical construction (dimensions 
of armature-core and conductor), we can derive a com- 
parative economic coefficient for dynamos, which is 
not (as Mr. Moon rightly says) “in accordance with 
common usage ;” but, which, nevertheless, forms a 
better base for a comparison of dynamos in regard to 
their economic value than the usual expression of 
electrical efficiency. 

When Mr. Moon says that 


1 internal resistance 
“total resistance 


is the simplest formula for electrical efficiency, I will 
ask him to remember that my formule have been 
worked out for use in constructing dynamos, Will Mr. 
Moon kindly try the simplicity of his formula to solve 
a problem like this : 

Construct a dynamo (series or otherwise excited) to 
give at full load 10,000 watts in external circuit with 
electrical efficiency = 85 per cent., 500 revolutions per 
minute. 

In using my formule, if the constructor knows what 
value of F corresponds in the type of machine on 
which he works to a given percentage expenditure on 
the field, then from 


Total work, W = FVLSsa 


and electrical efficiency = 1 
FV" 


ar 
where FV equals proportionate waste in armature, 


wm 

Ww 
the different quantities, weight of copper, size of arma- 
ture, rate of current, &c., are easily worked out. 

I shall now, with the kind permission of the editors, 
in a few words, explain why I prefer to characterise 
dynamos electrically by the coefficient proposed instead 
of by the usual coefficient of electrical efficiency. 

Where dynamos are required, the problem is to con- 
vert energy at a given rate as cheaply as possible. 

The annual expense on the dynamo machinery for 
converting a given amount of energy a year is 


Px ino (watwm) 

P = price of total number of dynamos ; 

p = per cent. annual interest and depreciation ; 

gy =the commercial price of a unit of electrical 
energy ; 

wa+wms=rate of expenditure of energy in 

armatures and fields ; 
T = time of running in a year. 


and ditto in field, 


* 


sn) is in- 
watwm 
versely proportional to the mass of armature conductor, 


on which depends P x sho’ and at the same time to 


g (wa + wm) tT, so this coefficient is inversely pro- 
portional to the total annual expense on the dynamos 
(mechanical friction excluded) for converting energy 
at a given rate. 

I do not see how Mr. Moon gets the comparative 
efficiency proportional to F* instead of F ; adopting a 
type of dynamos with double value for F means using 
half as many dynamos (original size) as before and 
wasting half as much in doing the same amount of 
work, #.e. reduction of annual expense to }, not to }. 

Thus this coefficient does express the whole of the 
circumstances of the case. The electrical efficiency, 
on the contrary, gives only information regarding the 
second portion of the expenses. Two machines may 
vary very much in regard to F and yet have the same 
electrical efficiency, the weaker one working at lower 
rate (vide my table). To express the whole of the 
circumstances the figure of efficiency must be reduced 
in proportion to the mass of copper used, or the price 
at which the machine is sold, whereby (after also 
allowing for mechanical friction), we arrive at the 
commercial efficiency, which should be a guide in 
choosing dynamos. 

The new coefficient has undoubtedly the advantage 
of showing in the completest and simplest manner the 
degree to which the constructor has succeeded in 
making an economical dynamo, 


Now, since F (respectively F 


F. Andersen. 


Electrical Echoes. 


It is a remarkable and also an amusing fact that the 
writer of the quasi-scientific leading articles in the 
daily press always make their strongest point in some 
imaginary false description that may have appeared in 
a journal of repute. For instance, the Echo of Novem- 
ber 28th, referring to an article in the Zimes upon 
Elieson’s Electric Locomotive, says :— 

“ Experiments are being made with the latter scheme 
at Stratford and, according to the 7imes, instead of the 
motor being a fixture, and having motion transmitted 
from it through belt gearing (sic) to the wheels of the 
car, the motor itself revolves, the motion being trans- 
mitted through bevel gearing. The misunderstanding 
exhibited in that sentence is typical of the general 
want of knowledge displayed in connection with elec- 
trical subjects, for though the motor is fixed to the car 
as usual, one part of it moves, as is also usual, not to 
say necessary, and the novelty consists in the arrange- 
ment by which the motion is imparted to the wheels 
of the cars.” 

The point of the farce is at once apparent when the 
readers are made aware of the fact that not only does 
one part of the electric motor revolve, namely, the 
armature, but, according to Mr. Elieson’s patent, the 
whole motor, field-magnets, armature and bearings 
also revolve upon an axis fixed at right angles to the 
armature spindle, 

The comment is certainly “typical of the general 
want of knowledge,” and though perfectly excusable as 
far as the Echo is concerned, scarcely warrants a well- 
known scientific journal like the English Mechanic in 
repeating the aforesaid statement, since originality and 
correctness of description is the life and soul of all the 


technical press. 
One Who Knows. 
December 2nd, 1885. 


Electric Light Leads. 


Can you or any of your correspondents kindly advise 
me as to the best text book for working out the size of 
electric light leads for currents. “‘ 


November 26th, 1885. 
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